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Description 

[0001] The invention relates to tricydic derivatives, or pharmaceutically-acceptable salts thereof, which possess anti- 
cancer activity and are accordingly useful in methods of treatnnent of cancer in the human or animal body. The invention 
5 also relates to processes for the manufacture of said tricyclic derivatives, to pharmaceutical compositions containing 
them and to their use in the noanufacture of medicaments of use in the production of an anti-cancer effect in a warnv 
blooded animal such as man. 

[0002] Many of the current treatment regimes for cancer utilise compounds which inhibit DNA synthesis. Such com- 
pounds are toxic to cells gene rally but their toxic effect on the rapidly dividing tumour cells can be beneficial. Alternative 
10 approaches to anti-cancer agents which act by mechanisms other than the inhibition of DNA synthesis have the po- 
tential to display enhanced selectivity of action against cancer ceils. 

[0003] In recent years it has been discovered that a cell may become cancerous by virtue of the transfomnation of 
a portion of its DNA into an oncogene i.e. a gene which, on activation, leads to the formation of malignant tumour cells 
(Bradshaw. Mutagenesis . 1986. ±, 91). Several such oncogenes give rise to the production of peptides which are 
15 receptors for growth factors. The growth factor receptor complex subsequently leads to an increase in cell proliferation. 
It Is known, for example, that several oncogenes encode tyrosine kinase enzymes and that certain growth factor re^ 
ceptors are also tyrosine kinase enzymes (Yarden etal.. Ann. Rev. Btochem .. 1986.57, 443; Larsen et al. Ann. Reports 
in Med. Chem. 1989, Chpt. 13). 

[0004] Receptor tyrosine kinases are important \n the transmission of biochemical signals which initiate cell replca- 
20 tion. They are large enzymes which span the cell membrane and possess an extracellular binding domain for growth 
factors such as epkienmal growth factor and an intracellular portion which functkxis as a kinase to phosphorylate 
tyrosine amino acids in proteins and hence to influence cell proliferatkx). It is known that such kinases are frequently 
present in common hunnan cancers such as breast cancer (Sainsbury etal, Brit. J. Cancer . 1988. 58, 458; Guerin et 
aL, Oncogene Res. . 1 988, 3, 21 ), gastrointestinal cancer such as coton, rectal or stomach cancer (Bolen etal. . Onoo- 
2S gene Res. . 1 987. 1., 1 49). leukaemia (Konaka etal. . Cell . 1 984. 37, 1 035) and ovarian, bronchial or pancreatk: carreer 
(European Patent Specrficatkxi No. 0400566). As further human tumour tissues are tested for receptor tyrosine kinase 
activity it is expected that its widespread prevalance will be established in further cancers such as thyroid and uterine 
cancer. It is also known that tyrosine kinase activity is rarely detected in normal cells whereas it is more frequently 
detectable in mali^ant cells (Hunter, Cell . 1987, 50, 823). It has been shown more recently (W J Gullick. Brit. Med. 
30 Bull. . 1991 , 47. 87) that epidermal growth factor receptor which possesses tyrosine kinase activity Is overexpressed 
in many human cancers such as brain, lung squamous cell, bladder, gastric, breast, head and neck, oesophageal, 
gynaecological and thyroid tumours. 

[0005] Accordingly it has been recognised that an Inhibitor of receptor tyrosine kinase should be of value as a selective 
inhibitor of the growth of manrvnalian cancer cells (YaishetaL Science, 1 988, 242, 933). Support for this view is provided 

3S by the demonstratbn that erbstatin, a receptor tyrosine kinase inhibitor, specifically attenuates the growth in athymic 
nude mice of a transplanted human mammary carcinoma which expresses epkternnal growth factor (EGF) receptor 
tyrosine kinase but is without effect on the growth of another carcinoma which does not express EGF receptor tyrosine 
kinase (Toi et aL, Eur. J. Cancer Clin. Oncol. . 1 990. 722.) Various derivatives of styrene are also stated to possess 
tyrosine kinase inhibitory properties (European Patent Application Nos. 0211363, 0304493 and 0322738} and to be of 

40 use as anti-tumour agents. The in vivo inhibitory effect of two such styrene derivatives has been demonstrated against 
the growth of human squamous cell carcinoma inoculated into nude mice (Yoneda et al.. Cancer Research . 1991 , 51 , 
4430). Accordingly it has been lndk:ated that receptor tyrosine kinase inhibitors will prove to be useful in the treatment 
of a variety of human cancers. Various known tyrosine kinase inhibitors are disck>sed in a more recent review by T R 
Burke Jr. (Drugs of the Future . 1992. V7, 119). 

^ [0006] We have rK>w found that certain trk:yclic derivatives whk:h incorporate a quinazoline ring possess anti-cancer 
properties which are believed to arise from their receptor tyrosine kinase inhibitory properties. 
[0007] It is known from the patent application WO 92/20642 that certain aryl and heteroaryl compounds inhibit re- 
ceptor tyrosine kinase. There is the disck)sure of certain quinazoline derivatives but no mentk3n is made of 4<anllino- 
quinazoline derivatives. 

so [0008] It is also known from European Patent Appllcatkxi No. 9230570a8 (publication no. 0 520 722) that certain 
4-anilinoquinazoline derivatives which are unsubstiluted at positk)ns 5 to 6 of the quinazoline ring or which bear a 
halogeno, trifluoromethyl or nitro substituent at one of those positions are useful as inhibitors of receptor tyrosine kinase. 
[0009] According to the present inventk)n there is provided a tricyclic derivative of the formula I (set out hereinafter) 
wherein Ri and R2 together form a group of the formula -N=CH-NH-. -N=CH-0-. -N=CH-S-. -N^N-NH-. -NH-N=CH-, 

SS .NH-CH=CH-. NH-CO-NH-, -NH-CO-0-. -NH-CO-S-, -NH-NH-CO-. -N=CH-CH=CH-. -N=N-CH=CH-. -N=CH-N=CH-. 
-N=CH-CH=:N-, -NH-C.O-CH=CH- or -N=CH-CO-NH- (with in each case a nitrogen atom being k)cated at the 6-position 
of the quinazoline ring) and the 5- or 6-membered ring so fomrted may optbr^lly bear one or two substituents, any 
substituent on an available nitrogen atom being selected from (1-4C)alkyl. (3-4C)alkenyl. (3-4C)alkynyl, hak>geno- 
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(1-4C)alkyl. hydroxy-(1-4C)alkyl, (2-4C)alkanoytoxy-{1-4C)alkyl. (1-4C)alkoxy-(1-4C)alkyl, cyarK>-(1^C)aIkyl, amino- 
(1-4C)alkyl, (1-4C)alkyiamino*(1-4C)alkyl and di-[(1*4C)alkyl]amino-(1-4C)alkyl« and any substituent on an available 
carbon atom being selected from halogeno. amino, hydroxy, carbamoyl, cyano. (1 -4C)alkyl, (2-4C)alkenyl. (2-4C)alky- 
nyt. (1-4C)alkoxy. (1-4C)alkylthio. (1-4C)all(ylsulphinyl. (1-4C)ali(yl$ulphonyl, (1-4C)aikylamino. di-((1-4C)alkyl]amino. 
(2-4C)atkanoyl. N-(1-4C)all<y {carbamoyl. N.N-di-[(1-4C)alkyl]carbamoyi. halogeno-(1-4C)alkyt, hydroxy-(1^C)alkyl, 
(2-4C)afkanoytoxy-(l-4C)alkyl. (l-4C)alk^«(1^C)alkyl. cyano-(1-4C)alkyt. amino-(1-4C)alkyl. (1-4C)alkylamino- 
(1-4C)alkyl anddi-[(1-4C)alkyl]amino-(1-4C)alkyl; and 

m is the integer 1, 2 or 3 and each is independently hydrogen, halogeno. trifluoromethyl, hydroxy, amino, nitro. 
cyano. (1-4C)alkyl. (1*4C)alkoxy, (1-4C)alkytamino, di-((1^C)alkyl]aminoor (2-4C)alkanoylamino; 
or a phanmaceutically-aoceptable salt thereof. 

[0010] The chemical formulae referred to herein by Roman numerals are set out (or convenience on a separate sheet 
hereinafter. In this specificatkm the term 'alkyt* includes both straight and branched chain alkyi groups but references 
to individual alkyI groups such as 'propyl* are specific for the straight chain version only. An analogous convention 
applies to other generic terms. 

[0011] Within the present invention it is to be understood that a quinazoline of the formula I may exhibit the phenom- 
enon of tautomerism and that the formulae drawings within this specification can represent only one of the possible 
tautomeric forms. It is to be understood that the inventbn encompasses any tautomeric fonm which possesses anti- 
cancer activity and is not to be limited merely to any one tautomeric form utilised within the fomnulae drawings. 
[0012] The quinazolines Qf the formula I are unsubstituted at the 2-. 5- and 8-positkxis. 

[0013] It is also to be understood that certain quinazolines of the formula 1 can exist In solvated as well as unsolvated 
forms such as. for example, hydrated forms. It is to be understood that the inventk>n encompasses all such solvated 
forms which possess anti-cancer activity. 

[0014] According to a further aspect of the present invention there is provided a tricyclic derivative of the formula I 
wherein and Ffi together form a group of the fomiula -N=CH-NH-. -N=CHO'. -N=CH-S-. -N=N-NH-, -NH-N=CH-. 
•NH-CH=CH-. -NH-CO-NH-. -NH-CO-0-. -NH-CX>-S-. -NH-NH-CO-. -N=CH-CH=CH.. -N=N-CH=CH-, -N=CH-N=CH-, 
-N=CH-CH=N- or -NH-COCH=CH- (with in each case a nitrogen atom being kx:ated at the 6-positk>n of the quinazolbte 
ring) and the 5- or 6-membered ring so formed may optk>nally bear one or two substituents. any substituent on an 
available nitrogen atom being selected from (1-4C)alkyl. (3-4C)afkenyl. (3-4C)alkynyi, hak)geno-(1-4C)alkyl. hydroxy- 
(1-4C)alkyl. (2-4C)alkanoytoxy-(1-4C)alkyl. (1-4C)alkoxy (1-4C)alkyl. cyano-<1 -4C)alkyl. amino-(1-4e)alkyl. {1-4C) 
alkylamino-(1-4C)alkyl and di-[(1-4C)alkyl]amino-(1-4C)atkyl. and any substituent on an available cartxxi atom being 
selected from hak^geno. amino, carbamoyl, cyano. (1-4C)alkyl, (2-4C)alkeny}, (2-4C)alkynyl, (1-4C)atkoxy, (1-4C) 
alkylthio. (1*4C)aikylsuiphinyl. (1-4C)alkytsulphonyl. (1-4C)alkylamino. di-[( V4C)alkyl)amino. (2-4C)alkanoyl. N-(I^C) 
alkytearbamoyl. N.N-di-f(l-4C)alkylJcarbamoyl, hatogeno-(1-4C)alkyl, hydroxy-(1-4C)alkyl. (2-4C)dlkanoyloxy-(1 -4C) 
alkyl. (1-4C)atkoxy-(1-4C)aikyl. cyano-(1-4C)alkyl. amino-(t-4C)alkyl, (1-4C)alkylamino-(1-4C)alkyl and di-((1-4C) 
alkyl]amino-(1-4C)aikyl; and 

m is the integer 1, 2 or 3 and each R3 is independently hydrogen, hatogeno, trifluoromethyl, hydroxy, amino, nitro, 
cyano, (1-4C)alkyl. (1-4C)atkoxy, (l<4C)alkylamino, di-[(1 -4C)alkyl]amino or (2-4C)alkanoylamino; 
or a phanmaceutically-acceptable salt thereof. 

[0015] Suitable values for the generic radk:als referred to above include those set out below. 

[0016] Suitable values lor each substituent whk:h may be present on the ring involving and R^. or for each R^ 

substituent which may be present include, for example:- 



for halogeno 


fluoro, chk>ro. bromo and iodo; 


for(l-4C)alkyl 


methyl, ethyl, propyl, isopropyl, butyl, tsobutyl. sec-butyl and tert-butyl; 


for (3-4C)alkenyl 


ally! and but-2-enyl; 


for (2-4C)alkenyl 


vinyl, allyl and but-2-enyl; 


for (3-4C)alkynyl 


prop-2-ynyl and but-2-ynyl; 


for (2-4C)alkynyl 


ethynyl, prop-2-ynyl and but-2-ynyl; 


for(i-4C)a(koxy 


methoxy. ethoxy, propoxy. isopropoxy and butoxy; 


for(1-4C)alMthk> 


methytthio, ethytthk> and propylthto; 


for (1-4C)alkylsuIphinyt 


methylsulphinyl. ethylsulphinyl and propytsulphlnyt; 


for (1-4C)alkylsulphonyl 


methytsulphonyl. ethylsulphonyl and propylsutphonyl; 


for (1 -4C)alkyiamino 


methylamino. ethylamirK> and propylamtno; 


for di-((1-4C)alkyl]amino 


dimethylamtno. N*ethyl-tj-methylamino, diethytamino. N-methyl-N- 




propylamrno and dipropyfamino; 


for (2-4C)alkanoylamino 


acelamido, propkxiamido and butyramido; 
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for (2-4C)alkanoyl 

for N-(1 •4C)alkylcarbamoyl 

for N,N-di-[(1 •4C)all(yqcarbanrK)yt 

for halogeno-(1-4C)alkyt 



for hydroxy-(1-4C)allcyl 

for (2-4C)alkanoyloxy-(1-4C)alkyl 

for (1-4C)alkoxy-(1-4C)alkyl 

for cyano-(1 -4C)alkyl 
for amino-(1*4C)alkyl 
for (1 -4C)alkylamino-(1 -4C)alkyl 

for d4(1-4C)alkyqamtno(1 -4C)aikyl 



acetyl, propionyl and butyryl; 

N-methylcarbamoyl, N-ethytearbamoyI and N-propytearbamoyl; 
N^N-dimethytearbamoyl, N-ethyl-N-fnethytearbamoyl and N.N- 
diethylcarfoamoyl; 

fluoromethyl. chtoromethyl, bromomethyl. difluoromethyl, dbhioromethyl. 

dibromomethyl, 2-fluoffoethyl, 2.2-dif!uoroelhyl. 2.2,2-trifluoroethyl. 

2-chk>roethyl. 2-bromoethyl and trifluoromethyl; 

hydroxymethyl. 1-hydroxyethyi. 2-hydroxyethyl and 3-hydroxypropyI; 

acetoxymethyl, propionyloxymethyl. butyrytoxymethyi, 2^cetoxyethyl and 

S^etoxypropyl; 

methoxymethyl. ethoxymethyi, 1-methoxyethyl. 2-methoxyethyl, 
2-ethoxy6thyl and d-methoxypropyi; 
cyanomethyl. 1-cyanoethyl. 2-cyanoethyt and S^yanopropyl; 
aminomothyt. 1-amtnoethyl, 2-amino6thyl and S-aminopropyl; 
methylaminomethyl. ethylaminomethyl, 1 -methylaminoethyl, 
2-methytaminoethyK 2'ethylam'mfK>ethyl and 3-methylaminopropyl; 
dimethylaminomethyl, diethytamihomethyf, l-dimethylaminoethyl, 
2-dimethylaminoethyl and 3-dimethylaminopropyl 



2S 
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[0017] A suitable pharmaceut jcally-acceptable salt of a tricyclic derivative of the invention is. for example, an acid- 
additk^n salt of a tricyclic derivative of the invention whk^ is sufficiently t>asic, for example, an acid-addition salt with, 
for example, an inorganb or organic actd, for example hydrochtorb, hydrobromic. sulphuric, phosphork:, trifluoroacetic. 
citric or malec acM. In addition a suitable pharmaceutteaUy-acceptable salt of a tricyclic derivative of the inventbn 
whbh is sufTidently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline earth metal salt, 
for example a calcium or magnesium salt, an ammonium salt or a salt with an organk: base which affords a physkilog- 
ically-acceptable cdtk>n, for example a salt with methylamine, dimethylamine, trimethylamine, pipendine, morphdine 
or triS'(2*hydroxyethyl)amtne. 

[0018] Particular novel compounds of the invention include, for example, tricycle derivatives of the formula I, or 
phanmaceutically-acceptable salts thereof wherein:* 

(a) the optksnatly-substituted tricyclic ring derined by the linking of the and substrtuents on the quinazoiine 
of the formula I is selected from 3H-imidazo{4.5-glquina2olin-8-yl. bxazoto[4.5-gJquina2onn-8-yl, thiazok)(4.5-g] 
quinazolln-8-yl. 3H-(1 .2.3]triazoto(4,5-g]quinazolin^-yl, 1 H-pyrazolo(3,4-g]quinazolin-8-yl, 6H-pyrrolo(2,3-g] 
quinazolin*4-yl, 2-oxo-1 ,2-d(hydro-3H-imkjazo[4,5*g]quinazolin-8-yl, ^-oxo-l .2-dihydrooxazolo[4,S*g]qutnazolfn- 
8-yl, 2-oxo-1,2-dihydrothia2ok)l4,5-g]quinazolin-8-yl and 3-oxo-2.3-dihydro-1H-pyrazolo{3.4-g]quinazoIin-8-yl; 
and m and have any of the meanings defined hereinbefore; 

(b) the optionally-substituted tricyclic ring defined by the linking of the and R^ substituents on the quinazoiine 
of the formula I is selected from pyrido(2,3-g]quinazoSn-4-yl, pyrimidino{4,5-g]cinnolin-9-yl, pyrimklino|4,5-g]quina- 
zolin-4-yl. pyrazino(2,3-g]quinazolin-4-yl and 7-oxo^,7-dihydropyrkid(2,3-g)quinazolln-4.yl; and m and have 
any of the meanings defined hereinbefore; or 

(c) the optionally-substituted trrcyclk: ring defined by the linking of the R^ and R^ substituents on the quinazoiine 
of the formula t is selected from pyrazino[2,3-g)quinazoiin-4-yl and &<»(o-6,9*dihydropyrazino(2,3-g]quinazolin- 
4-yl; and m and R^ have any of the meanings defined hereinbefore. 

[0019] A further partrcular compound of the inventk)n is a tricylic derivative of the formula I 
wherein the 6.6.5-tricyclic ring defined by the linking of the groups R^ and R^ is selected from 3H-imidazo(4,5-g]quina- 
2olin-8-yl, oxazolo(4,5-g]quinazolin-8-yl. thiazolo(4,5-g]quina2olin-8-yl. 3H-I1.2.3Jtriazoto(4.5-g]quinazolin-8-yl, 1H- 
pyrazolc)[3,4-g]quinazolin-8-yl. 6H-pyrroto(2.3-g]quinazolin-4^t, 2-oxo-1 ,2-dihydro-3H-tmidazo(4,5-g]quinazortn-e-yl. 
2-oxo-1,2-dihydrooxa2ok){4.5-g]quinazolin-8-yl, 2-oxo-1,2-dihydroth'iazoto(4.5-gIquinazolin-8-yl and 3-oxo-2,3-dihy- 
dro-1 H-pyrazok>(3,4-gJquinazolin-8-yl. and the 5-membered ring involving R^ and R^ niay optfonally bear one or two 
substituents, any substituent on an available niuogen atom being selected from methyl, ethyl, propyl, atlyl, prop^-ynyl. 
2,2.24rffluoroethyl, 2-hydroxyethyl. 3-hydroxypropyl, 2-acetoxyethyt, 2-methoxyethyl, 3-meth<»(ypropyt, cyanomethyl. 
2-cyanoethy i, 2-aminoethy 1, 2-imethylaminoethyl and 2-dimethylaminoethyl. and any substituent on an available carbon 
atom being selected from fluoro. chtoro, amino. cait>amoyl. cyano, methyl, ethyl, propyl, vinyl, allyl. ethynyl. prop-2-ynyt, 
methoxy, ethoxy, propoxy, methylthio. melhylsulphinyl, melhylsulphonyl, methylamino. dimethylamino. acetyl, N-meth- 
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ylcarbamoyl. N.N-dimethylcarbamoyl. fluoromelhyl. difluoromethyl. Irifluoromethyl. 2.2,2-tfif!uoroethyl. hydroxymelhyl, 

2- hydroxyethyl, acetoxymethyl. 2-acetoxyethyl. methoxymelhyl. 2-methoxyethyl. cyanomethyl. 2-cyanoethyl. ami- 
nonnethyl, 2-aminoethyl, methylaminomethyl. 2-methylaminoGthyl. dimethyiaminomethyt and 2-dimethylaminoethyl; 
and m is the integer 1 . 2 or 3 and each is independently hydrogen, fluoro. chloro. bromo. trifluoromethyl, hydroxy, 

5 amino, nitro, cyano, methyl, ethyl, methoxy, methylamino, dimethylamino or acetamldo; 
or a pham:taceutically^oceptable salt thereof. 

[0020] A further particular compound of the invention is a tricyclic derivative of the formula I 

wherein the 6.6.6-tricycltc ring defined by the linking of the groups and Is selected from pyrido[2,3-g]quinazoln- 

4-yl. pyrimidino[4.5-g]cinnolin-9-yl, pyrimidino[4.5-g]quina2olln-4-yl, pyra2ino(2,3-g]quina2olin-4-yl.7-<»co-6,7-dihydro- 

to pyrido[2,3-glquinazolin-4-yl and 8-oxo-8,9-dihydropyra2ino(2.3-gJquina20lin-4-yl. 

and the 6-membered ring involving R^ and R^ may optionally bear one or two substituents, any substituent on an 
available nitrogen atom being selected from methyl, ethyl and propyl, and any substituent on an available cart>on atom 
being selected from fluoro. chloro, hydroxy, carbamoyl, cyano. methyl, methoxy. ethoxy. N-methylcart>amoyl. N,N- 
dimethylcarbamoyl, trifluoromethyl and 2.2.2-trifluoroethyl; and m is the integer 1 or 2 and each RP is independently 

IS hydrogen, fluoro, chloro, bromo. triftuoromethyl, nitro. cyano. methyl or ethyl; or a pharnnaceutically^cceptable salt 
thereof. 

[0021] A preferred compound of the invention Is a tricyclic derivative of the formula I 

wherein the 6.6.5-tricyclic ring defined by the linking of the groups R^ and R^ is selected from 3-methyl-3H-lmidazo 
[4.5-g]qujnazolin'8-yl. 3-methyl-3H-[1,2,3]triazolo(4,5-g]quinazolin-e-yl and 3-methyl-2-oxo-1,2-dihydro-3H-imidazo . 
20 [4.5'g]qujna2olin-8-yl; and 

(R3)„ Is 3'-methyl, 3'-chloro or 3'-chk)ro-4'-fluofo; 
or a pharmaceutically-acceptabte salt thereof. 

[0022] A further preferred compound of the inventk)n Is a tricyclic derivative of the formula I 
wherein the 6.6.5-tricycltc ring defined by the linking of the groups R^ and R2 is selected from 3-methyl-3H-imidazo 
2S [4,5-g]quinazolin-6-yl. 3-methyt-2-oxo-1,2-dihydro-3H-imidazo[4,5-g]quinazoiin-8-yland 

3- methyl-2^rifluoroiTiethyt-3H-lmidazo[4,5-g]quinazolin-8-yl; and 
{R3)„ is 3*-methyl. S'-chtord or 3'-chtoro-4'-fluoro; 

or a pharmaceutically-acceptable salt thereof. 

[0023] A further preferred compound of the inventk>n is a tricyclic derivative of the formula t 
00 wherein the 6.6,6-tricyclic ring defined by the linking of the groups R*" and R2 is selected from 7.8-dimethylpyra2ino 
[2.3-g]quinazolin-4-yl and7-hydroxy>9<fnethyl-8-oxo-8,9<l^ydropyrazin^^^ and 
(R3)^ is 3'-methyl, 3'-chk)ro or 3'-<htoro-4'-f!uofo; 
or a pharmaceutically-aoceptable salt thereof. 

[0024] A specific preferred compound of the invention is the folkntving tricyclic derivative of the formula 1> 
3S 3-methyl'^*(3'Hiiethylanilino)*3H>imidazo(4.5-g]quinazoline. 

3- methyl-8-(3'-methylaniGno)-1 ,2-dihydro-3HHmkiazo(4,5-g]qutnazoltn-2-one or 
8-(3'<hloro-4*-fluoroanirino)-3-methyl-24rifluoromethyI-3H-lrnida2o44.5 

or a pharmaceutlcally-acceptable salt thereof. 

[0025] A further specific preferred compound of the invention is the folk>wtng tricyclic derivative of the formula i:- 
40 4-(3'-chk>fO-4'-fIuoroanilino)-7.8-dimethylpyrazino[2.3-g]quinazolineor 

4- (3'K:hloro-4'-fluoroannino}-7-hydroxy-9Hnethyl-8K]xo-8.9Kiihydro^ 
or a pharmaceutically-acceptable salt thereof. 

[0026] A tricyclic derivative of the formula I. or a pharmaceutk^aily-acceptable salt thereof, may be prepared by any 
process known to be applicable to the preparatk)n of chemical ly^related compounds. A suitable process Is. for example, 

<s Illustrated by that used iii European Patent Application No. 0 520 722. Such processes, when used to prepare a trkryclic 
derivative ol the fomnula I, or a pharmaceutlcally-aoceptable salt thereof, are provktod as a further feature of the m- 
ventk>n and are illustrated by the following representative examples In whk:h. unless otherwise stated, R\ R^. R^ and 
m have any of the meanings defined hereinbefore for a tricyclic derivative of the formula I. Necessary starting materials 
may t>e obtained by standard procedures of organk: chemistry. The preparatnn of such starting materials is described 

so within the accompanying non-limiting Examples. Alternatively necessary starting materials are obtainable by analogous 
procedures to those illustrated which are within the ordinary skill of an organic chemist. 

(a) The reactk)n. conveniently in the preseiKe of a suitable base, of a qutnazoline of the formula II (set out here- 
inafter), wherein Z is a displaceable group, with an aniline of the formula HI. 
ss A suitable displaceable group Z is. for example, a halogeno, alkoxy, arytoxy or sulphonyloxy group, for example 

a chtoro. bromo. methoxy. phenoxy. methanesulphonybxy or toluene-g-sutphonybxy group. 

A suitable base is. for example, an organk: amine base such as. for example, pyrkiine. 2,6-lutidine. collkflne. 
4-dimethylaminopyrkjine. triethytamine. morpholine, N-methylmorpholine or d*iazabk:yclo[5.4.0]undec-7-ene, or. 
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for example, an alkali or alkaline earth nrtetal carbonate or hydroxide, for example sodium carbonate, potassium 
carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide. Alternatively a suitable base is. for ex- 
ample, an alkali metal or alkaline earth metal amide, for example sodium am\de or sodium bis(trimethylsilyl)amkJa. 

The reaction is preferably carried out in the presence of a suitable inert solvent or diluent, for example an 
alkanol or ester such as methanol, ethanol. isopropanot or ethyl acetate, a halogenated sofvent such as methylene 
chloride, chtorolomi or carbon tetrachtorkje, an ether such as tetrahydrof uran or 1 ,4-dbxan. an aromatic solvent 
such as toluene, or a dipolar aprotk: solvent such as N,N-dimethyIformamkie. N.N-dimethylacetamide. N-methyU 
pyrrolklin-2-one or dimethylsulphoxkJe. The reactton is conveniently carried out at a tenrtperature in the range, for 
example, 10 to ISO'^C, preferably in the range 20 to 80^*0. 

The qutnazoline derivative of the formula I may be obtained from this process in the form of the free base or 
alternatively it may be obtained in the form of a salt with the acid of the formula H-Z wherein Z has the meaning 
defined hereinbefore. When it is desired to obtain the free base from the salt, the salt may be treated with a suitable 
base as defined hereinbefore using a conventional procedure. 

(b) For the production of those optksnally-substltuted compounds of the formula I wherein and together form 
a group of the formula -N=CH-NH- or -NH-CONH-. the cyclisation of a compound of the formula I wherein R' is 
amino and R^ is amino. (1-4C)alkylamino. (S^C)alkenylamino. (3-4C)alkynylamino or a 8ubstituted-(1-4C) 
alkylamino with an appropriate carbcncylic ackl. an amkfe of a carboxyfk: ackl. a urea or a carbonate. 

The reaction Is conveniently performed in the presence of a suitable inert solvent or diluent as defined here- 
inbefore ar«j at a temperature in the range, for exanrtple. 10 to 150**C, preferably in the range 60 to 120"C. 

(c) For the productbn of those optionally-substituted compounds of the formula I wherein R^ and R^ together form 
a group of the formula -N=N-NH-. the diazotisatton and cyclisatk>n of a compound of the formula I wherein R^ is 
amino and R^ is amino. (1-4C)alkylamino, (3-4C)alkenylamino, (3-4C)alkynylamino or a subsmuted-(1-4C) 
alkylamino. 

A suitable diazotisation reagent is, for example, an alkali metal or alkaline earth metal nitrite, for example 
sodium nitrite, in the presence of a suitable ackj such as sulphuric acki. 

The reactk^n is conveniently performed at a temperature in the range, for example. -10 to -^SO^C, preferably 
in the range 0 to 30**C. 

(d) For the production of those opttonally-substituted compounds of the formula I wherein R^ and R^ together form 
a group of the formula .f<4=CH-CH=N-. the cyclisation of a compound of the formula I wherein R^ is amino and R2 
is amino with an appropriate diketone. 

The reactkxn is conveniently perfomned in the presence of a suitable inert solvent or diluent as descrft>ed 
hereinbefore and at a temperature in the range, for example, 10 to 150'C. preferably In the range SO to 100°C. 

(e) For the productwn of those optfonally-substituted compounds of the f omriula I wherein R^ and r2 together form 
a group of the formula -N=CH-CONH-. the cyclisatkxi of a compound of the formula I wherein R' is amino and 
R2is amino. (1-4C)alkylamino. {3-4C)alkenylamino. (3-4C)alkynyIaminoorasubstituted-{1-4C)alkylamino wilhan 
appropriate dtcarboxylic ackl or di-ester thereof. 

The reactbn is conveniently performed In the presence of a suitable inert solvent or diluent, as defined here<^ 
inbefore and at a temperature in the range, for example, 10 to ISO^'C, preferably in the range 50 to lOO^C. 

(f ) For the productkm of those compounds of the formula I whfeh bear a (1 -4C)alkylsulphinyl or (1 -4C)alkylsulphonyl 
substituent, the oxidation of a quinazoUne derivative of the formula I wh»h bears a (1-4C)alkytthio substituent. 

[0027] A suitable oxidising agent is, for example, any agent known in the art for the oxidatkxi of thio to sulphtnyl and/ 
or sulphonyl, for example, hydrogen peroxWe, a perackJ (such as 3-chtoroperoxybenzok; or peroxyacetic acW), an 
alkali metal peroxysulphate (such as potassium peroxymonosulphate). chromium trioxide or gaseous oxygen in the 
presence of platinium. The oxidatbn is generally carrried out under as miki conditions as possible and with the required 
stolchk)metric anx>unt of oxidising agent in order to reduce the risk of over (»(Klatk>n and damage to other functional 
groups. In general the reaction is carried out in a suitable sofvent or diluent such as methylene chtoride, chloroform, 
acetone, tetrahydrofuran or tert-butyl methyl ether and at a temperature, for exanrtple. -25 to 50"C, conveniently at or 
near ambient temperature, that is in the range 1 5 to SS^'C. When a compound carrying a sulphinyl group is required a 
milder oxidising agent may also be used, for example sodium or . potassium metaperiodate; conveniently in a polar 
solvent such as acetk: acid or ethanol. It will be appreciated that when a compound of (he formula I containing a (1 -4C) 
alkylsulphonyl group is required, it may be obtained by oxklation of the conesponding (1-4C)alkylsufphinyl compound 
as well as of the corresponding (1-4C)alkytthk> compound. 

[0028] When a pharmaceuticatly-acceptable salt of a tricyclic derivative of the formula I is required, for example an 
dckl-additk>n salt of a trk:yclk: derivative of the formula I, it may be obtained, for example, by reactk)n of sakl compound 
with, for example, a suitable ack) using a conventtonal procedure. 

[0029] As stated hereinbelore the tricyclic derivative defined in the present invention possesses anti-cancer activity 
which is believed to arise from the receptor tyrosine kinase inhibitory activity of the compound. These properties may 
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be assessed, for example, using one or more of the procedures set out below:- 

(a) An in vftro assay which determines the ability of a test compound to inhibit the enzyme receptor tyrosine kinase. 
Receptor tyrosine kinase was obtained in partially purified form from A-431 cells (derived from human vulval car- 

5 . cinoma) by procedures related to those described by Carpenter et aL , J. Bk>l. Chem. . 1979. 254. 48B4. Cohen et 
aL, J. Biol. Cham. . 1 982. 257. 1 523 and by Braun etaL, J. BioL Chem. . 1 984, 259, 2051 . 

A-431 cells were grown to confluence using Oulbecco*s modified Eagle's medium (OMEM) containing 5% fetal 
calf serum (PCS). The obtained cells were homogenised in a hypotonic borate/EDTA buffer at pH 10.1. The ho- 
mogenate was centrifuged at 400 g for 10 minutes at 0-4**C. The supernatant was centrifuged at 25,000 g for 30 
10 minutes at 0-4'*C. The pelleted material was suspended in 30 mM Hepes buffer at pH 7.4 containing 5% glycerol, 

4 mM benzamkJine and 1% Triton X-100, stirred for 1 hour at 0-4°C. and recentrifuged at 100.000 g for 1 hour at 
O^'^C. The supernatant, containing solubilised receptor tyrosine kinase, was stored in liqukl nitrogen. 

For test purposes 40 ^1 of the enzyme solutk>n so obtained was added to a mixture of 400 ^1 of a mixture of 
150 mM Hepes buffer at pH 7.4. 500 |iM sodium orthovanadate, 0.1% Triton X-100. 10% glycerol, 200 pi water. 
IS 80 fil of 25 mM DTT and 80)il of a mixture of 12.5 mM manganese chloride. 125 mM magnesium chloride and 

distilled water. There was thus obtained the test enzyme solution. 

Each test compound was dissolved in dimethylsulphoxide (DMSO) to give a SO mM solutbn whk:h was diluted 
with 40 mM Hepes buffer containing 0.1% Triton X-100. 10% glycerol and 10% DMSO to give a 500 ^M solutkm. 
Equal volumes of this solutk)n and a solution of epidermal growth factor (EGF; 20 ^g/ml) were mixed. 
20 (^32p]ATP (3000 Ci/riiM. 250 ^Ci) was diluted to a volume of 2 ml by the addition of a sotutksn of ATP (100 

pM) in distilled water. An equal volume of a 4 mg/ml solution of the peptide Arg-Arg-Leu-lle-Glu-Asp-Ala-Giu-Tyr- 
Ala-Ala-Arg-Gly in a mixture of 40 mM Hepes buffer at pH 7.4, 0.1% Triton X-100 and 10% glycerol was added. 

The test oompound/EGP mixture solution (5 pi) was added to the test enzyme solutkxi (10 pJ) and the mixture 
was incubated at a4''C for 30 minutes. The ATP/peptide mixture (10 ^) was added and the mixture was incubated 
2$ at 25**C for 10 minutes. The phosphorylatk>n reactbn was terminated by the addition of 5% trichtoroacetic acid 

(40 pi) and bovine senjm albumin (BSA; 1 n\g/m\, 5 ^1)- The mixture was allowed to stand at 4^0 for 30 minutes 
and then centrifuged. An aliquot (40 pi) of the supematant was placed onto a strip of Whatman p 81 phosphocel- 
lutose paper. The strip was washed tn 75 mM phosphoric acid (4x10 ml) and blotted dry. Radioactivity present in 
the filter paper was measured using a liqukJ scintillation counter (Sequence A). The reactk)n sequence was re- 
30 peated in the absence of the EGF (Sequence 6) and again in the absence of the test compound (Sequence C). 

Receptor tyrosine kinase inhibition was calculated as foUows:- 

%,nhibition = :i50^x100 

The extent of inhibitbn was then determined at a range of concentratbns of test compound to give an IC50 
value. 

(b) An \n vitro assay which determines the ability of a test compound to inhibit the growth of the human naso- 
pharyngeal cancer cell line KB. 

40 cells were seeded into wells at a density of1x10^-1.5x10^ cells per well and grown for 24 hours in 

DMEM supplemented with 5% PCS (charcoal-stripped). Ceil growth was determined after incubatbn for 3 days 
by the extent of metabolism of MTT tetrazolium dye to furnish a bluish colour. Cell growth was then determined in 
the presence of EGF (10 ng/ml) or in the presence of EGF (10 ng/ml) and a test compound at a range of concen- 
trations. An IC5Q value could then be cabulated. 

(c) An in vivo assay in a group of male rats which determines the ability of a test compound (usually administered 
orally as a ballHfnilled suspenskxi in 0.5% polysorbate) to inhibit the stimulation of liver hepatocyte growth caused 
by the administration of the growth factor TGFa (400 pg^g subcutaneously. usually dosed twice. 3 and 7 hours 
respectively after the administration of the test compound). 

^ [0030] In a control group of rats, the administration of TGFa causes on average a 5-fold stimulatkxi of liver hepatocyte 
growth. 

[0031] Cell-growth in the control and test animals is determined as follows: - 

[0032] On the rrK>ming of the day after the dosing of the test compound (or 0.5% polysorbate in the control group), 
the animals are dosed with bromodeoxyurkJine (BrdU; 100 mg/kg intraperitoneally). The animals are killed four hours 
ss later and the livers are excised. Sfices are cut from each liver and the uptake of BrdU is determined by a conventional 
immunohistochemical technique similar to that described on pages 267 and 268 of an article by Gokisworthy et at. In 
Chemically Induced Cell Proliferatbn: lmplicat»ns for Risk Assessment. Wiley-Liss Inc.. 1 991. pages 253-284. Further 
tests were carried out using a range of doses of the test compounds to allow the calculatkm ol an approximate E(%q 
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value for the inhibition of liver hepatocyte proliferation as determined by inhibrtion of the uptake of BrdU. 
[0033] Although the phanmacological properties of the compounds of the fonnula I vary with structural change as 
expected, in general activity possessed by compounds of the formula i may be demonstrated at the following concen- 
trations or doses in one or nrtore of the above tests (a), (b) and (c):- 

Test (a)> IC50 in the range, for example, 0.0005-1 pM; 
Test (b)> IC50 in the range, for example. 0.01-10 pM; 
Test (c)> ED50 in the range, for example, 1-100 mg/kg. 



10 [0034] Thus, by way of example, the compound 3-methyl-8-(3'-melhylanilino}-3H-imida20[4,S-g]quinazolffie has an 
IC50 of 0.035 jiM in Test (a), an of 0.97 jiM in Test (b) and an ED^ of <5 mg^g in Test (c); 
and the compound 3-methyl-e-(3*-methylanilino)-1,2KJihydro-3H-imida20l4,5-glquina2olin-2-one has an ^Csq of 0.016 

in Test (a), an ICso of 1.19 jiM in Test (b) and an ED50 of <12.5 mg/kg in Test (c). 
[0035] According to a further aspect of the invention there is provided a pharmaceutical composition whfch comprises 

»5 a tricyclk: derivative of the formula I, or a pharmaceutlcally-acceptable salt thereof, as defined hereinbefore in associ- 
ation with a pharmaceutk:alJy^cc6ptabte diluent or carrier. 

[0036] The composition may be in a form suitable for oral administration, for example as a tablet or capsule, for 
parenteral injection (including intraveous, subcutaneous, intramuscular. Intravascular or infusion) as a sterile solution, 
suspension or emulsion, for topical administration as an ointment or cream or for rectal administration as a suppository 

so [0037] in general the above compositk)ns may be prepared in a conventional manner using conventk>nal excipients. 
[0038] The compound will nonnally be administered to a warm-bkxxied animal at a unit dose within the range 5-6000 
mg per square meter body area of the animal. i.e. approximately 0.1-100 mg/kg, and this rwmially provides a thera- 
peutically-effective dose. A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of 
active ingredient. Preferably a daily dose in the range of 1 -50 mg/kg is employed. However the daily dose will necessarily 

2S be varied depending upon the host treated, the partk;ular route of administratbn, and the severity of the illness being 
treated. Accordhgly the opttfnum dosage may be determined by the practitioner who is treating any particular patient. 
[0039] According to a further aspect of the present invention there is provided a tricyclic derivative of the formula I 
as defined hereinbefore for use in a method of treatment of the human or animal body by therapy 
[0040] We have now found that the compounds of the present invention possess anti-carw^er properties which are 

50 believed to arise from their receptor tyrosine kinase inhibitoiy activity Accordingly the compounds of the present in- 
ventk)n are expected to be useful in the treatment of diseases or medical condttk)ns mediated alone or in part by the 
enzyme receptor tyrosine kinase, i.e. the compounds may be used to produce a receptor tyrosine kinase inhibitory 
effect In a warm-bkxxied animal in need of such treatment. Thus the compounds of the present invention provkle a 
method for treating the proliferation of nrialignant cells characterised by inhibition of the enzyme receptor ty rosrie kinase, 

35 le. the compounds may be used to produce an anti-proliferative effect mediated alone or in part by the inhibition of 
the enzyme receptor tyrosine kinase. Accordingly the compounds of the present invention are expected to be useful 
in the treatment of cancer by providing an anti-prolrferative effect, partfcularly in the treatment of receptor tyrosine 
kinase sensitive cancers such as cancers of the breast, lung, colon, rectum, stomach, prostate, bladder, pancreas and 
ovary. 

<o [0041] Thus according to this aspect of the invention there is provided the use of a tricyclk: derivative of the formula 
t. or a pharmaceutteally-acceptable salt thereof, as defined hereinbefore in the manufacture of a medicament for use 
in the production of an anti-cancer effect in a warm-btooded aninrtal such as man. 

[0042] According to a further feature of this aspect of the Invention there is provided a method for producing an anti- 
cancer effect in a wamn-blooded animal, such as man, in need of such treatment which comprises administering to 

^ sakJ animal an effective amount of a trk^yclk: derivative as defined immediately above. 

[0043] As slated above the size of the dose required for the therapeutk: or prophylactic treatment of a particular 
cancer will necessarily be varied depending on the host treated, the route of admfnistratk>n and the severity of the 
illness being treated. A unit dose in the range, for example, 1-100 mg/kg. preferably 1-50 mg/kg is envisaged. 
[0044] The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or may involve, in additton 

so to the quinazoline derivative of the invention, one or more other anti-tumour substances, for example those selected 
from, for example, mitotk: inhibitors, for example vinblastine; alkylating agents, lor example cis-platin, cartK3ptatin and 
cyclophosphamide: antimetabolites, for example 5-fluorouracil, cylosine arabinoside and hydroxyurea, or, for example, 
one of the preferred antimetabolites disctosed in European Patent Application No. 239362 such as N-(5-(N-(3,4-dihy- 
dro.2-methyl-4-oxoquina2olin-6-ylmethyl)-N-nwthylaminoJ-2-thenoyl]^^^ acW; intercalating antiblotfcs. for ex- 

55 ample adriamycin and bleomycin; enzymes, for exannple asparaginase; topotsomerase inhibitors, for example etopo- 
side; biotogteal response modifiers, for example interferon; and anti-homfiones, for example antioestrogens such as 
•NOLVADEX* (tamoxifen) or. lor example antiandrogens such as •CASOOEX* (4'H:yano-3-(4-fluorophenylsulphonyl)- 
2-hydroxy-2-methyl-3 -(triftuoromethyl)propk)nanilide. Such conjoint treatment may be achieved by way of the simul- 



8 



EP0635 507B1 

taneous. sequential or separate dosing of the individual components of the treatment. According to this aspect of the 
invention there is provided a pharmaceutical product comprising a tricyclic derivative of the formula I as defined here- 
inbefore and an additional anti*tumour substance as defined hereinbefore for the conjoint treatment of cancer. 
[0045] As stated above the tricyclic derivativel defined in the present invention Is an effective anticancer agent, which 

5 property is believed to arise from its receptor tyrosine kinase inhibitory properties. Such a tricyclic derivative of the 
invention is expected to possess a wide range of anti-cancer properties as receptor tyrosine kinases have been impli- 
cated in many common human cancers such as leukaemia and breast, lung, colon, rectal, stomach, prostate, bladder, 
pancreas and ovarian cancer. Thus it is expected that a trk^yclic derivative of the inventton will possess anticancer 
activity against these cancers. It is in addition expected that a tricyclic derivative of the present invention will possess 

10 activity against a range of leukaemias, lymphoid malignancies and solid tumours such as carcinomas and sarcomas 
in tissues such as the liver, kidney, prostate and pancreas. 

[0046] The invention will riow be illustrated in the folk>wing non-limiting Examples in whk:h, unless othenwise stated:* 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures were carried out after 
rennoval of residual solids such as drying agents by filtration: 

(ii) operatkxis were carried out at ambient temperature, that is in the range 16-25*0 and under an atmosphere of 
an inert gas such as argon; 

(ill) column chromatography (by the flash procedure) and medium pressure liquid chromatography (HPLC) were 
perfomied on Merck Kieselgel silica. (Art. 9385) or Merck Lk:hroprep RP-18 (Art. 9303) reversed-phase silica ob- 
tained from E. Merck. Darmstadt. Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) melting points are uncorrected and were deterrnined using a Mettler SP62 automatic melting point apparatus, 
an oil-bath apparatus or a Koffler hot plate apparatus. 

(vi) the structures of the end-products of the formula I were confirmed by nuclear (generally proton) magnetic 
resonance (NMR) and mass spectral technques; proton nragnetic resonance chemrcal shift values were measured 
on the delta scale and peak multiplcities are shown as follows: s, singlet; d. doublet; t. triplet; m. muttiplet; 

(vii) interniediates were not generally fully characterised and purity was assessed by thin layer chromatography 
(TLC). infra-red (IR) or NMR analysis; 

(viii) the folkywing abbreviatk>ns have been used:- 

DMF N.N-dimethylfonmamide; 
DMA N,N-dimethylacetam>de. 

Example 1 

S5 

[0047] A mixture of 6-amlno-7-methylamino-4-(3'-methylanilino)quina2oline (0.61 g) and tomiic acid <S0 ml) was 
stirred and heated to reflux for 1 hour. The mixture was evaporated and the residue %vas triturated under a dilute 
aqueous ammonium hydroMB sotutk)n. The resultant solid was isolated, washed with water and dried. There was 
thus obtained 3-methyl-8-(3'-methylanilino)-3H-imida2o[4.5-g]quina2oline (0.59 g), mp. >290'C; 
40 NMR Spectrum: (CO3SOCD3) 2.38 (s. 3H). 3.95 (s. 3H), 6,94 (d, 1H), 7.28 (m. 1H), 7.75 (m. 2H). 7.93 (s. 1H), 8.50 
(s. 1 H). 8.55 (s. 1 H), 9.06 (s. 1 H). 9.72 (broad s, 1 H); 
Elemental Analysis: Found C, 66.7; H. 5.4; N. 22.9; 
CizHifiNg 1 H2O requires C. 66.4; H, 5.5; N. 22.8%. 

[0048] The 6namlno-7-methylamina4-(3'-methylanilino)quinazoline used as a starthg material was obtained as fd- 
^ k>ws: 

[0049] A mixture of 4-chloroanthranilic acid (1 7.2 g) and formamWe (10 itU) was stirred and heated to 130»C for 45 
minutes and to 1 75*C for 75 minutes. The mixture was alkjwed to cool to approximately lOO^C and 2-(2-ethoxyethoxy) 
ethanol (50 ml) was added. The solutton so formed was poured into a mixture (250 ml) of ice and water The precipitate 
was isolated, washed with water and dried. There was thus obtained 7-chk>roquinazolln-4-one (15.3 g, 85%). 
so [0050] A portion (6 g) of the material so obtained was added portionwise to a stirred mixture of concentrated sulphurk: 
acid (12 ml) and fuming nitric acid (12 ml). The mixture was heated to 110*0 for 30 minutes. The mixture was cooled 
to ambient temperature and poured onto \ce. The solkJ was isolated, washed with water and dried. There was thus 
obtained 7-chloro^-nitroquinazolin-4-one (6.89 g. 92%). 

[0051] A mixture of a portion (4 g) of the material so obtained. Ihionyl chbride (30 ml), phosphoryl chtoride (5 ml) 
«5 and OMF (10 drops) was stirred and heated to reflux tor 4 hours. The mixture was evaporated. A mixture of the residue, 
y-methylaniline (1.89 g) and isopropanol (25 ml) was stirred and heated to reflux for 2 hours. The mixture was filtered 
and the solid was washed with isopropanol and with diethyl ether. There was thus obtained 7-chk)ro-4-(3'-methyl- 
anilino)-6-nilroquina2oline (3.74 g, 67%). m.p. 271-274"C. 
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NMR Spectrum: (COaSOCDa) 2. 37 (s, 3H). 7, 1 3 (d. 1 H), 7.47 (t. 1 H). 7.57 (m. 2H). 8.20 (s, 1 H). 8.83 (s, 1 H). 9.72 (s. 1 H). 
[0052] After repetition oi the previous steps, a mixture of 7-chloro-4-(3*-methylanilino)-6-nitroqulnazoline (10.5 g), 
an ethanolic solution of methy lamina (30% weight/volume; 100 ml) and ethanol (100 ml) was stirred at ambient tem- 
perature for 1 6 hours. The mixture was evaporated to give 7-methylamino-4-(3*-methytantlino)-6-nitroquinazoline which 

5 was used without further purification. 

[0053] A mixture of 7-melhylamino-4-{3*-methylanilino)-S-nitroquina2oline (0.7 g), 1 0% palladium-on-charcoal cata- 
lyst (0.07 g) and ethanol (100 ml) was stirred and heated to 4S*C under an atmosphere of hydrogen for 2 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 
column chromatography using increasingly polar mixtures of methylene chloride and metharK>l as etuent. There was 

10 thus obtained 6-amino-7-m6thylamino-4-(3'-methylaniltno)quinazoline (0.71 g) as a gum. 

Example 2 

[0054] A mixture of 6-amino-7-methytamino-4-(3'-nr^thylaniltf)o)quinazoline (0.2 g), urea (0.266 g) and DHA (6 ml) 
IS was stirred and heated to reflux for 2 hours. The mixture was evaporated and the residue was triturated under water. 

The resultant solid was Isolated, washed with water and dried. The residue was dissolved in a mixture of DHSO (1 ml) 

and methanol (2 ml). The solution was acidified to pHI by the addition of trifluoroacetic acid. The precipitate was 

isolated, washed with water, with acetone and with diethyl ether and dried. There was thus obtained 3-methyl^3'- 

melhylanilino)-1 .2-dihydro-3H-imidazo[4,5-glquina2olin-2-one (0. 1 28 g); 
20 NMR Spectrum: (CDgSCX^Da) 3.38 (s. 3H). 3.40 (s, 3H), 7.11 (d. 1H). 736 (m, 1H), 7.39 (s, 1H), 7.50<d. 1H), 7.52 (s. 

1H). 8.24 (s. 1H), 8.79 (s, IH). 10.9 (broad s. 1H). 11.95 (broad s. 1H); 

Elemental Analysis: Found C, 54.6; H, 3.8; N, 16.7; 

C17H15N5O ICF3CP2H requires C, 54.4; H, 3.8; N. 16.7%, 

2S Example 3 

[0055] A solution cA sodium nitrite (0.065 g) in water (1 ml) was added dropwise during 5 minutes to a stirred sus- 
pension of 6-amino^-(3'-chloro-4'-fluoroanilino)-7-methylaminoquinazoline (0.3 g) in 2N aqueous sulphuric acid solu- 
tion (10 ml) which had been cooled to O^C. The mixture was stirred at O^C for 5 minutes, allowed to warm to ambient 
30 temperature and stirred for 20 minutes. The mixture was basified to pHIO by the addition of a concentrated aqueous 
ammonium hydroxide solution. The precipitate was isolated and triturated under methanol (10 ml). The solid was iso- 
lated, washed with nr^ethanol and with diethyl ether and dried. There was thus obtained 8-(3'-chloro-4'-fluoroanillrK>)- 
3-methyl-3H'(1,2.3]tria2olo(4,5-glquina2oline (0.177 g); 

NMR Spectrum: (CD3SOCD3) 4.43 (s, 3H). 7.47 (m, 1H). 7.92 (m. 1H), 8.24 (s, 1H), 8.31 (m, 1H), 6.65 (s, 1H), 9.48 
35 (s. 1 H). 1 0.26 (broad s, 1 H); 

Elemental Analysis: Found C, 54.2; H, 3.0; N. 24,4; 
C^i&HioNeCIF 0.45CH^H requires C. 54.0; H. 3.4; N, 24.5%. 

[0056] The 6-anrtirio-4-(3*-chloro-4'-fluoroanilino)-7-methylamlnoquinazoline used as a starting material was obtained 
as foltows:- 

40 [0057] A mixture of 7-chlora6-nitroquinazolin-4-one (30 g). thionyl chloride (300 ml) and DMF (0.5 ml) was stirred 
and heated to reflux for 5 hours. The mixture was evaporated, toluene (50 ml) was added and the solution was evap- 
orated. A mixture of the residue. 3-chloro-4-fluoroaniline (19.5 g) and isopropanol (100 ml) was stinted and heated to 
reflux for 2 hours. The mixture was cooled to ambient temperature. The precipitate was Isolated and washed with 
isopropanol and with diethyl ether. 'There was thus obtained 7-chloro-4-(3'-chk>ro-4'-fluofoanilino)-6-nitroquinazolff)e 

45 hydrochloride (23.2 g); 

NMR Spectrum: (CPaSOCDa) 7.50 (m. 1H), 7.82 (m. 1H), 8.14 (m, 1H). 8.18 (s. 1H). 8.88 (s. 1H). 9.67 (s. lH). 11.3 
(broads. 1H): 

Elemental Analysis: Found C, 43.9; H. 2. 1 ; N. 14.5; 

C,4HeN4Cl2F 0.8HCI requires C, 43.8; H. 2.3; N. 14.6%. 
so (0058] A mixture of a portion ( 1 0 g) of the quinazoline so obtained, an ethanolic solution of methy lamina (33% weight/ 

volume. 50 ml) and ethanol (100 ml) was stirred and heated to 70*C for 5 hours under a coridenser cooled with solid 

carbon dioxide. The mixture was allowed to stand at ambient temperature for 16 hours. The precipitate was isolated, 

washed with etharrol and with diethyl ether and dried. There was thus obtained 4-(3'-chloro-4*-fluoroanillno)*7-methyl' 

amino^nitroqulnazoline (5.8 9); 
ss NMR Spectnim: (CO3SOCD3) 2.99 (d, 3H). 6.89 (s, 1H). 7.43 (m. 1H). 7.81 <m, 1H), 7.96 (m. 1H), 8.16 (m. 1H), 8.49 

(6, 1H). 9.45 (s. 1H). 10.2 (broad s, 1H). 

[0059] A mixture of a portion (4.4 g) of the qutnazoline so obtained, 10% palladium-on-charcoal catalyst (0.6 g). 
methylene chloride ( 1 50 ml) and ethanol ( 1 50 ml) was stirred under an atmosphere of hydrogen for 5 hours. The mixt ure 
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was filtered and the filtrate was evaporated. The residue was dissolved in a mixture of methylene chloride (50 ml) and 
methanol (10 ml) and the solution was stood at ambient temperature for 3 hours. A precipitate was deposited. The 
mixture was filtered and the filtrate was evaporated. The residue from the filtrate was purified by column chromatog- 
raphy using a 19:1 mixture of methylene chloride and methanol as etuent. There was thus obtained 6-amino^-(3*- 
5 chloro-4'-fluofoanilino)-7-methylaminoquinazoline (1.84 g), m.p. 244-247*C; 

NMR Spectrum (CD3SOCD3) 2.87 (d, 3H). 5. 16 (broad s, 2H), 5.97 (m. 1 H). 6.55 (s, 1 H). 7.28 (m, 2H), 7.36 (m, 1 H), 
8.16 (m. 1H), 8.31 (s, 1H), 9.25 (broad s. 1H); 
Elemental Analysis: Found C, 53.7; H, 5.0; N. 19.0; 
CigHiaNfiCIF I.5CH3OH requires C, 54.1; H, 5.2; N, 19.1%. 

10 

Example 4 

[0060] A mixture of 6-amino-4-(3'-chtora4'-fluoroanilino)-7HiiethyIaminoquinazoline (0.3 g) and trifluofoacetic acid 
(1 0 ml) was stirred and heated to reflux for 30 minutes. The mixture was cooled to ambient temperature and evaporated. 
IS The residue was triturated under dilute aqueous ammonium hydroxide solution. The residue was washed with water 
and dried. There was thus obtained 8-(3'K:hloro-4'-fluoro-anUino)-3^thyl-2-trmuoromethyl-3H-im^^ 
zoltne (0.182 g); 

NMR Spectrum: (CD3SOCD3) 4.08 (s, 3H), 7.46 (t. 1 H). 7.92 (m. 1 H). 8.20 (s. 1 H), 8,28 (m, 1 H). 8.64 (s. 1 H). 9. 1 9 <s. 
1H). 10.04 (broad s. 1H); Elemental Analysis: Found C, 49.5; H. 2.4; N, 16.8; 
20 C17H10NSCIF4 O.2CF3CO2H requires C. 49.9; H, 2.4; N. 16.7%. 

Exampte S 

[0061] A mixture of 6-amino-4-(3*-chtoro-4*-fluoroanilino)-7-methylaminoquinazol!ne (0.3 g), tetraethyl orthocar- 
^5 bonate (2 ml) and acetic acid (0.07 ml) was stirred and heated to 1 0O'C for 2 hours. The mixture was cooled to ambient 
temperature. The precipitate was isolated, washed with diethyl ether and dried. There was thus obtained 8-(3'*chloro- 
4*-fluoroanilino)-2-ethoxy-3^nethyl-3H-imidazoI4,5-gJquina2oline (0.253 g); 

NMR Spectrum: (CD3SOCD3) 1.47 (t, 3H), 3.64 (s. 3H). 4.65 (m, 2H). 7.37 <s. 1H). 7.43 (m. 1H), 7.92 (m. 1H), 8.32 
(m. 1 H). 8,56 (s, 1 H). 8.60 (s. 1 H). 9.67 (broad s, 1 H); 
so Elemental Analysis: Found C. 58.3; H. 4.0; N. 18.9; 
CieHisNsCIFO requires C, 58.1; H, 4.1; N, 18.8%. 

Example 6 

55 [0062] A mixture of 6-amino-7-(3-dimethylaminopropylaminoH-(3'-melhylanilino)quinazoline (0. 1 5 g) and formic ac- 
id (2 mQ was stirred and heated to reflux for 2 hours. The mixture was evaporated and the residue was triturated under 
diethyl ether. The resultant solid was filtered off and washed with diethyl ether. There was thus obtained 3-(3-dimeth- 
ylaminopropy 0-8-(3'-methy lanilino)-3H-imidazo(4,5-g]quina2oline as a solid (0. 1 4 g); 

NMR Spectrum: (CDjSOCDa) 2,02 (m. 2H). 2.19 (s, 6H). 2.25 (t, 2H). 2.34 (s. 3H). 4.39 (1, 2H), 6.94 (d. 1H), 7.28 (m, 
40 1 H), 7.75 (m, 2H). 7.97 (s, 1 H). 8.55 (s. 2H). 9.02 (s, 1 H). 9.68 (broad s, 1 H). 

[0063] The 6-anriino-7-(3<limethylaminopropylamino)-4-(3*-methytanilino)quinazdi^ used as a starting material 
was obtained as follows:- 

[0064] A mixture of 7-chtaro-4-(3'-melhylanilino)-6-nitroquinazoline (1.2 g), 3-dimethylaminopropylamine (6 ml) and 
OHA (20 ml) was stirred and heated todO'^C for 2 hours. The mixture was evaporated and the reskiue was triturated 

4S under water. The resultant solid was washed with water and dried. There was thus obtained 7-(3-dinnethylaminopro- 
pylamino)-6-nitro-4-(3'-methylanilino)quinazoline (1.35 g) which was used without further purification. 
[0065] A mixture of a portion (1 g) of the material so obtained. 1 0% palladium-on-charcoal catalyst (0.1 g) and ethanol 
(80 ml) was stirred and heated to 45''C for 2 hours. The mixture was cooled to ambient temperature and tittered. The 
filtrate was evaporated. The residue was partitioned between ethyl acetate and 1 N aqueous hydrochloric acid solution. 

so The aqueous layer was basifted by the addition of ammonium hydroxide solution and the mixture was extracted with 
ethyl acetate. The organic phase was dried (MgS04) and evaporated. There was thus obtained 6-amino-7-(3-dimeth- 
ylaminopropylamino)-4-(3'imethylanilino)-quinazolinea8 a foam (0.61 g). m.p. 60«66*C. 

Exampte 7 

55 

[0066] A mixture of 6 J-diamino-4-(3*-chloro-4*-fluoroanilino)quina2oline (0. 1 g). blacetyt (0.037 g) and ethanol (2 ml) 
, was heated to reflux lor 4 hours. The mixture was cooled to ambient temperature and the precipitate was isolated, 
washed with water and dried. There was thus obtained 4-(3'<hbro-4'-fluoroanilino)-7,8-dimethylpyra2ino-|2.3-g]quina- 
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zoline (0.054 g). m.p. >270'C; 

NMR Spectruin: (CDaSCX^Da) 2.77 (s. 6H), 7.49 (m. 1H), 7.92 (m. 1H). 8.26 (s. 1H). 8.35 (d, 1H). 8.70 (s, 1H), 9.37 
(s. 1H), 10.27 (broad 8. 1H). 

[0087] The 67-diamincM-(3'-chloro-4*-f1uoroanirino)quinazoline used as a starting material was obtained as follows:- 
[0068] Sodium azide (0.509 g) was added portionwise to a stirred solution of 7-chloro^-(3'«chloro-4 *fluoroanilino)- 
6-nltroquinazoline hydrochloride (1 g) in DMA (250 ml). The mixture was stirred and heated to OO'C for 2 hours. A 
quantity (0.2 g) of 10% palladium-on-charcoal catalyst was added and the mixture was stirred under an atmosphere 
of hydrogen and heated to 80*0 for 2 hours. The mixture was cooled to ambient temperature and filtered. The filtrate 
was evaporated and the residue was purified by column chromatography using a 19:1 mixture of methylene chbride 
and methanol as etuent. There was thus obtained 6,7*diamina4-(3*-chloro-4'-fluoroanil(no)-quinazoline as a solid (0.39 
g). m.p. 254.257*C; 

NMR Spectrum: (CO3SOCD3) 5. 1 7 (broad s. 2H). 5.83 (broad s. 1 H). 6.78 (s. 1 H), 7.28 (s. 1 H). 7.3 (broad s. 1 H). 7.36 
(m, 1H). 7.76 (m, 1H). 8.15 (m, 1H). 8.28 (s, 1H). 

Example 8 

[0069] A mixture of 6-amina-4-(3'-chloro-4 -fIuoroanilino)-7-methyiaminoquinazoline (0.05 g), oxalic acid (0.075 g), 
water (1 mi) and acetic acid (1 nnl) was stirred and heated to reflux for 3 hours. The mixture was evaporated and the 
residue was triturated with water. The resultant solid was washed with water and dried. There was thus obtained 4- 
^ (3'-chloro-4'-fluoioanilino)-7-hydroxy-9-methyl-8K>xo-8,9-dihydropyrazin^^ (0.028 g); 

NHR Spectrum: (CPaSOCDa) 3.62 (s. 3H), 7.43 (t. 1H). 7.63 (s. 1H), 7.75 (m. 1H). 7.99 (s. 1H). 8.10 (m. 1H). 8.59 (s. 
1H). 10.0(broads, 1H). 11.9(broad8, 1H). 
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1. A tricyclic derivative ol the formula I 
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wherein and R2 together form a group of the fomiula -N=CH-NH-, -N=CH-0, -N=CH-S-, -N=N-NH-. -NH-N=CH-, 
-NH-CH=CH-, -NH-CO-NH-, -NH-CO-0-, -NH-CO-S-. -NH-NH-CO-. -N=CH^H=CH-, -N=N-CH=CH-, -N=CH- 
N=CH-. -N=CH-CH=N-. -NH-COCH=CH- or -N=CH-CO-NH- (with each case a nitrogen atom being located at 
the. 6-position of the quinazoline ring) and the 5* or S-membered ring so formed may optionally bear one or two 
substituents. any substituent on an available nitrogen atom being selected from (1-4C)alkyl, (3-4C)alkenyl, (3^C) 
alkynyl. halogeno-<l-4C)alkyl. hydroxy-(1-4C)allcyI, (2-4C)alkanoylo)(y-(1-4C)all(yl. (l-4C)a!koxy-(l-4C)alkyl, cy- 
ano-(1-4C)alkyl, amino-(1-4C)alkyl, (1-4C)aIl^lamho-(1-4C)alkyl anddH(1-4C)alkyllamino-(1-4C)alkyl, and any 
substituent on an available carbon atom being selected from halogeno, amino, hydroxy, carbamoyl, cyano, (1 -4C) 
alkyl. (2-4C)alkenyl, {2-4C)alkynyl. (1 -4C)alkoxy, (l-4C)alkylthto, (1-4C)alkylsulphinyl, (1 -4C)alkylsulphonyl, 
(1-4C)alkylamino. di-{{l -4C)aIkyllamino, (2-4C)alkanoyl, N-(1 -4C)alkytearbamoyl. N,N-di^(l-4C)alkyl]carban^K)yl. 
halogeno-(1^C)alkyl, hydroxy-<1-4C)alkyl. (2^C)alkanoyloxy-(1-4C^llcyl. (l-4Cyalkoxy-(1-4C)alkyl, cyano- 
(l-4C)aIkyl, amino-(1-4C)alkyl. (1-4C)alkylamino-(1-4C)alkyl anddi-{(1.4C)alkyllamino-(1-4C)alkyl; and 
m is the integer 1 , 2 or 3 and each is independently hydrogen, hatogerK), trifluoronriethyt, hydroxy, amino, nitro, 
cyano, (1-4C)alkyl. (l-4C)alkoxy, (1 -4C)alkylamino. diH(l-4C)alkylJaminoor(2-4C)alkarK>ylamino; 
or a pharmaceuficalty-acceptable salt thereof. 

A tricyclic derivative of the formula I as claimed in claim 1 wherein the 6,6.5-trk:yclk: ring defined by the linking of 
the groups R^ and R2 is selected from 2H-imidazo[4.5-g]quinazolin-8-yl, oxa20lo{4.5-g)quinazoIin-8-yl. thiazoto 
l4,5-gJquina2olin^-yl. 3H-[1.2,3Jtriazolo[4,5-g]quinazoHn-8-yl, 1H-pyrazolot3.4-glquinazolin-8-yl, 6H-pyrroto 
j2,3-glquina2olin-4-yl. 2-oxo-1 .2-dihydro-3H-imkJazol4,5-g]quinazolin-8-yl, 2-oxo*1 .2-dihydrooxazoto[4.5-g] 
quinaZQlin-8-yl, 2^xo-1,2-dihydrothiazolo[4,5-g)quinazolin-8-yl and 3-oxo-2,3<lihydro-1H-pyrazok)(3.4-g]quina- 
zolin-e-yl. 

and the 5-membered ring involving R^ and R^ may optbnally bear one or two substituents. any substituent on an 
available nitrogen atom being selected from methyl, ethyl, propyl, altyl. prop-2-ynyt. 2,2.2-trifluoroethyl, 2-hydrox- 
yelhyl, 3-hydroxypropyl, 2-acetoxyethyl, 2-methoxyelhyl. 3-methoxypropyl. cyanomethyl, 2-cyanoethyl. 2-aminoe- 
thyl, 2-methylaminoethyl and 2-dimethylaminoethyl. and any substituent on an available carbon atom being se- 
lected from fluoro, chtoro. ammo, carbamoyl, cyano, nrwthyl, ethyl, propyl, vinyl, allyl. ethynyl. prop-2-ynyl, methoxy. 
ethoxy, propoxy, methylthio, methyteulphinyl. methylsulphonyl. methylamino. dimethylamino. acetyl, N-methytear- 
bamoyl, N,N-dimethyk:art>anrK>yl, fluoromethyl, difluoromethyl, trifluoromethyl, 2.2,2-trifluoroethyl. hydroxymethyl. 
2-hydroxyethyl, acetoxymethyl, 2-acetoxyethyl, melhoxymethyl, 2-methoxyethyl. cyanomethyl, 2-cyanoethyl. ami- 
nomethyt, 2*aminoethyl, methylaminomethyl, 2-methylaminoethyl, dimethylanrtinomethyl and 2-dimethylaminoe- 
thyl; and m is the integer 1. 2 or 3 and each R^ is independently hydrogen, fluoro, chtoro, bromo, trifluoromethyl, 
hydroxy, amino, nrtro. cyano. methyl, ethyl, methoxy. methylamino, dimethylamino or acetamido; 
or a pharmaceuticalJy-acceptable salt thereof. 

A tricyclk; derivative of the formula I as claimed in claim 1 wherein the 6,6.6-trk:yclic ring defined by the linking of 
the groups Ri and R2 is selected from pyrido(2,3-g)qulna20lin-4-yl, pyrimkiino[4.&^]cinnolin-9-yl. pyrimkJino[4.5-g] 
quinazolin-4-yl, pyrazinc(2,3-g]quinazolrn-4-yl. 

7- oxo^.7-dihydropyrido(2.3-g]quinazolin-4-yl and 

8- oxo-8.9-dihydropyrazino[2.3-g]qulnazolin-4-yl. 

and the 6-membered ring involving R^ and may optionalty bear one or two substituents. any substituent on an 
available nitrogen atom being selected from methyl, ethyl and propyl, and any substituent on an available cartx>n 
atom being selected from fluoro. chtoro, hydroxy, carbamoyl, cyano. methyl, methoxy. ethoxy, N-methylcarbamoyl. 
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N^-dimethylcarbamoyi. trifluoromethyl and 2.2,2-trifluoroethyi; and m is the integer 1 or 2 and each is inde- 
pendently hydrogen, fluoro. chloro. bromo, trifluoromethyl. nitro, cyano. methyl or ethyl; or a pharmaceuticalty- 
acceptable salt thereof. 

A tricyclic derivative of the formula I as claimed in claim 1 wlierein the 6,6,5-trlcydic ring defined by the linking of 
the groups and is selected from d-methyl-3H-imtdazo(4.5-g]quinazolin-e-yl. 3-methyl-3H-(1.2,3]Ulazolo 
(^.5-glquina20lin-8-yl and 

3-methyl-2-oxo-1 ,2-<jihydro-3H-imidazo(4.5-gJquina2o!in-8'yl; and 
(R^)m »s 3'-fnethyl, 3*-chloro or 3*-chloro-4*-fluofo; 
or a phanmaceutlcally-acceptable salt thereof. 

A tricyclic derivative of the formula l as claimed in claim 1 wherein the 6,6.5-tricyclic ring defined by the linking of 
the groups R^ and R^ is selected from 3-methyt-3H-imidazQ(4.5-g]quinazolin-6-yl. 
3-methyl-2-oxo-1 ,2-dihydro-3H-imklazol4.5-9]quina2olin-8^l and 
3-methyl-2-trifluoromethyl-3H-imidazo(4.5-g}qu(nazolin-8-yl; and 
(f^)m 3*-methyl. 3*-chloro or 3'-chloro-4'-fluoro; 
or a pharmaceuticatly*acceptable salt thereof. 

A tricyclic derivative of the formula I as claimed in claim 1 wherein the 6.6.6-trk:yclk: ring defined by the linking of 
the groups R^ and R^ is selected from 7,8<limethylpyra2ino(2.3-g]quinazoltn-4-yl and 7*hydroxy-9-methyl-8-oxo- 
8,9-dffiydropyra2ino(2.3-g]quina20lin-4-yl: and 
(R3)„ is 3'-methyl, 3*-chk)ro or 3'-chloro-4Nfluoro; 
or a pharmaceutically-acceptable salt thereof. 

A tricyclic derivative of the formula I as claimed in claim 1 selected from> 
3'methyl-8-(3'-methylanilino)-3H-imida2o{4,5-g]qurr\azoline, 

3- methyl-8-(3'-methylanilirK))-1,2Kiihydro-3H-imida20(4.5-g]quina2d^^ 
and B-(3*-chk}ro-4-fluoroanilino)-3-nf)ethyl-2-trifluoronrmthyl-3H-tmU 
or a pharmaceutically^cceptable salt thereof. 

A tricyclic derivative of the formula I as claimed in claim 1 selected from:- 

4- (3'-chloro-4*-fluoroanllino)-7.8-dimethytpyrazino{2,3-g)quinazoline and 
4-{3*-H:hloro-4Mluoroanilino)-7-hydro>cy-9-methyl-8-QXO^,9<Jih^^ 

or a pharmaceutically-acceptable salt thereof. 

A process for the preparatk>n of a tricyclk: derivative of the fomiula I. or a phannaceutically-acceptable salt thereof, 
as claimed in claim 1 whk:h comprlses:- 

(a) the reactkm of a quinazolnrie of the formula It 



Z 



N 




wherein Z is a disptaceable group, with an aniline of the fomiula III 



15 



EP 0 635 507 B1 




m 



Ui 



(b) for the production of those optionally-substituted compounds of the formula I wherein and together 
form a group of the formula -N=CH-NH- or -NH-CX>-NH-, the cyclisation of a compound of the formula I wherein 

is amino and R^ is amino, {1-4C)allcylamino, 
(3-4C)alkenylamino. (3-4C)allcynylamino or a 

substituted-(1-4C)allcylamino with an appropriate carboxylic acid, an amide of a carboxylic acid, a urea or a 
cart)onate; 

(c) for the production of those optionally-substituted compounds of the fonmula I wherein and R^ together 
form a group of the formula -N=N-NH-. the diazotisation and cyclisation of a compound of the formula I wherein 
R^ is amino and R^ is amino. (1*4C)alkylamino. (3-4C)alkenylamino, (3-4C)alkynylamino or a substituted- 
(l-4C)allcylamino; 

(d) for the production of those optionally-substituted compounds of the formula t wherein and together 
form a group of the formula -N=CH-CH=N-. the cyclisation of a compound of the formula I wherein R^ is amino 
and R^ is amino with an appropriate diketone; 

(e) for the productbn of those <^tionally-substituted compounds of the formula t wherein R^ and R^ together 
form a group of the fonnula -N=CH-CO-NH-. the cyclisation of a compound of the fonnula I wherein R^ is 
amino and R^ is amino, (1-4C)alkylamino. (3-4C)alkenytamino. (3-4C)alkynylamino or a substituted*(1-4C) 
alkylamino with an appropriate dicarboxylic acid or di-ester thereof; or 

(f) for the production of those compounds of the formula I which t>ear a (1-4C)alkylsulphinyl or (1-4C)alkyl* 
sulphonyl substituent, the oxklatton of a quinazoline derivative of the fonmula I which bears a (1-4C)alkylthb 
substituent; 

and when a phamnaceutk:ally-acceptable salt of a tricyclic derivative of the formula I is required it may 
be obtamed using a conventkxial procedure. 

10. A pharmaceutical composition which comprises a tricyclic derivative of the formula I, or a pharmaceutically-ac- 
ceptable salt thereof, as claimed in any one of claims 1 to 8 in association with a pharmaceutically-aoceptable 
diluent or carrier. 

11. The use of a tricyclic derivative of the formula I. or a pharmaceutically-acceptable salt thereof, as claimed in any 
one of claims 1 to 8 in the manufacture of a medk:ament for use in the production of an anti-cancer effect in a 
warm-bkxxjed animal. 



Patentanspruche 

1. Tricyclisches Derivat der Formel 1 
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wobei fl^ und zusammen einen Rest der Formel -NrCH-NH-. -N=CH-0-. -N=CH-S. -N=N-NH-. -NH-N=CH-, 
-NH-CH=CH-. -NH-CO-NH-. -NH-CO-0-, -NH-CO-S-, -NH-NH-CO-, ^=CH-CH=CH-, -N=N-CH=CH-. -N=CH- 
N=CH-. .N=CH-CH=N-. -NH-CX>-CH=CH- oder -N=:CH-CO-NH- (wobei sich in jedem Fall ein Stickstoffatom an 
der 6-Stellung des Chlnazoiinrings befindet) bilden und der so erzeugte 5-oder 6-giiedrige Ring gegebenenfalis 
einen oder zwei Substituenten tragen kann. wobei jeder Substituent an einem verfugbaren Stickstoflatom aus 
(1-4C)Alkyl-. (3-4C)AIkenyl-. (a^C)AlkinyK HaIogen-(l-4C)alkyl-, Hydroxy-(1-4C)alkyl-, (2-4C)Alkanoytoxy- 
(1-4C)alkyl-. (1-4C)Alkoxy-(1-4C)alkyl-. CyanoK1-4C)alkyl-. Amino-{1-4C)alky|., (1-4C)Alkylamino-(1-4C)alkyl- 
und Dt-((1-4C)alkyl]amino-(1-4C)alkylresten ausgewahit ist und jeder Substituent an einem verfugbaren Kohlen- 
stoffatom aus Halogenatomen, Amino-, Hydroxy gruppen, Carbamoylresten. Cyanogruppen. (1-4C)AlkyK (2-4C) 
Alkenyl-. (2-4C)Alktny|., (1-4C)Alkoxy-. (1-4C)Alkylthio-, (1-4C)Alkylsulfonyl-. (1-4C)AlkylsulfonyK (1-4C)Alky- 
lamino-. Di4{1 *4C)alkylJamino-, (2-4C)AlkanoyK N-(l-4C)Alkykarbamoyl-, N,N-Di[(1-4C)alkyllc^ Halo- 
gen*(1-4C)alkyl-. Hydroxy-(1-4C)aikyl-. (2'4C)Alkanoyk>xy-( -4C)aikyl-. (1-4C)Alkoxy-(1-4C)alkyK Cyano-(1-4C) 
alkyK Amino-(1-4C)alkyl-, (1-4C)Alkylamino-(1-4C)alkyl-ijnd 
Di-[(1 -4C)alkyl]amino-(1 -4C)alkytresten ausgewahit ist; und 

m die ganze Zaht 1 . 2 oder 3 ist, und jeder Rest R^ unabhangig ein Wasserstoff-, Habgenatom, eine Trifluormethyt-. 
Hydroxys Amino-. Nitro-. Cyanogruppe. ein (1-4C)Alkyl-, (1-4C)AlkDxy-. (1-4C}Alkylamino-, Di-((1-4C)alkyl]amino- 
oder (2-4C)Alkanoylaminorest ist; 
Oder ein pharmazeutisch vertragliches Salz davon. 

Tricyclisches Derivat der Formel I. wie in Anspruch 1 beansprucht, wobei der 6,6,5-tricyclische Ring, definiert durch 
die Verknupf ung der Reste R^ und R^. aus 3H-lmidazol4.5-g]chinazolin-8-yl-, Qxazolo[4,6-g]chinazolin-©-yl-, Thia- 
zolo[4.5-glchinazolin-8-yl-, 3H*|1.2»3]Triazolo(4,5-g]chinazolin-8-yl-, lH-Pyrdzolo|3.4-g]chinazolin-e-yK 6H-Pyr- 
roto(2,3-g)chinazolin-4-yl-, 2-Oxo-1 ,2-dihydro-3H-imidazo(4,5-g)chiraaolin-8-yl-. 2-Qxo-1 ,2-dihydrooxazok3[4.5-g] 
chinazo!in-8-yl-, 2-Oxo-1.2-dihydrothiazoto{4.5-g]chinazolin-8-yl- und 3-Oxo-2,3-dihydro-1H-pyrazoto(3,4-glchi- 
nazolin-6-ylresten ausgewahit ist und der 5-gliedrige Ring, derR^ und R^ enthalt, geget>enenfalls einen oder zwei 
Substituenten tragen kann, wc^i jeder Substituent an einem vertOgbaren Stickstoffatom aus Methyl-. Ethyl-. Pro- 
pyl-. Allyl-. Prop-2-inyl-, 2.2.2-Trifluorethyl-, 2-Hydroxyethyl-. 3-Hydroxypropyl-. 2*Acetoxyethyl-. 2-Methoxyethyi-. 
3-Methoxypropyl-, CyanomethyK 2-Cyanoethyl-. 2-Aminoethyt-, 2-Methyiaminoethyl- und 2-Dimethylaminoethyl- 
gruppen ausgewahtt ist. und jeder Substituent an einem verfugbaren Kohlenstoffatom aus Fluor-. Chbratomen, 
Amino-. Cart)amoyl-. Cyano-. Methyl-. Ethyl-, Propyl-, Vinyl-, Allyl-, Ethinyl-, Prop-2-inyl-. Methoxy-. €thoxy-. Pro- 
poxy-. Methylthk)-. Methylsulfinyl-, Methylsulfonyl-, MethylamirK>-, Dtmethylamino-. Acetyl-. N-Methyk:art>amoyl-. 
Njy-DimethylcarbamoyI-, Fluonmethyl-, Difluormethyl-. TriftuormethyJ-, 2.2,2-Trifluorethyl-. Hydroxynwthyl-. 2-Hy- 
droxyethyl-, Acetoxymethyl-, 2*Acetoxyethyl-, Methoxymethyl-, 2-Methoxyethyl-. Cyanomethyl-. 2-Cyanoelhyl-, 
Aminomethyl-. 2-Aminoethyl-. Melhylaminomelhyl-. 2-Methylaminoethyl-. DImethylaminomelhyl- und 2-Dlrnethyl- 
aminoethylgruppen ausgewahit ist; und rn die ganze Zahl 1. 2 Oder 3 bedeutet. und jeder Rest unabhangig ein 
Wasserstoff-, Fluor-, Chtor-, Bromatom. eIne Trifluormethyl-, Hydroxy-, Amino-, Nitro-, Cyano-, Methyl-, Ethyl-, 
Methoxy-, Methylamino-, Dtmethylamino- oder Acetanrudogruppe ist; 
Oder ein pharmazeutisch veitragliches Salz davon. 

Tricyclisches Oerivat der Formel t. wie in Anspruch 1 beansprucht. wobei der 6.6,6-tricyclische Ring, definiert durch 
die Verknupfung der Reste R^ und R2. aus PyrkK)(2,3-g]chinazolln-4-yl-, Pyrimidino{4.5-gJcinnolin-9-yl-, Pyrimldino 
l4.5-glchinazolln-4-yl-, Pyrazlno[2.3-g]chinazolin-4-yl-, 7-Oxo^,7-dihydropyrldo(2,3-glchinazolin-4-yl- und 
6-Oxo-6.9-dihydropyrazino[2,3-g}chinazolln-4-ylresten ausgewahit ist. und der 6-gliedrige Ring, der R^ und 
enthalt. gegebenenfalis einen oder zwei Substituenten tragen kann, 

wot>ei jeder Substituent an einem verf ugt>aren Stickstoffatom aus Methyl-, Ethyl- und Propylgruppen ausgewahit 
ist. und jeder Substituent an einem verfOgt>aren Kohlenstoffatom aus Fbjor-. Chtoratomen. Hydrc^y-, Carbamoyl-. 
Cyano-, Methyl-. Methoxy-. Ethoxy-. N-Methyk:arbamoyt-, N,N-Dirnethyk:arbarnoyl-, Trifluormethyl- und 
2.2.2-Trifluorethylgruppen ausgewahit ist; und m die ganze Zahl 1 oder 2 bedeutet, und jeder Rest Rf^ unabhangig 
ein Wasserstoff-. Fluor-. Chlor-, Broniatom, eine Trifluormethyl-. Nitro-, Cyano-. Methyl- oder Ethylgnippe ist; 
Oder ein pharmazeutisch vertragliches Salz davon. 

Tricyclisches Derivat der Formel I. wie in Anspruch 1 beansprucht. wobei der 6.6.5-tricyclische Ring, definiert durch 
die Verknupfung der Reste R^ und R^. aus 3-Methyl-3H-imidazo(4,5-g]chinazolin-8-yl-. 
3-Melhyl-3H-{1 .2.3Jtriazolo(4,5-gJchinazolln-8-y»- und 

3-Methyl-2-oxo-1.2-dihydro-3H-imidazo(4,S-g]chinazofin-6-ylresten ausgewahit ist; und 
V^)m di'^o 3'-Methylgnjppe, ein sr-Chtoratom oder ein 3'-Chlor-4'-fluorrest ist; 
Oder ein pharmazeutisch vertragliches Salz davon. 



17 



EP0635S07B1 



5. Tricyclisches Derlvat der Formel I . wie in Anspruch 1 beanspruchl, wobei der 6,6.5-trlcyclische Ring, definiert durch 
die VerknOpf ung der Reste und R2. aus 3-Methyl-3H-lmtda2ol4,5-g]china20lin-8-yl-. 

3-Methyl-2oxo-1 ,2-dlhydro-3H-imida2o{4,5-g]chlna2olin-8^- und 
3-Methyl-2-trifluormethyl-3H-lmidazo[4.5-g]chinazolln-8-ylrest ausgewahit ist; und 
5 {R3)^ eine S'-Methylgruppe, ein S'-Chloratom oder ein 3'-Chk>r-4'-fluorrest ist; 

Oder ein pharmazeutisch vertragliches Salz davon. 

6. Tricyclisches Derivat der Formel I. wie in Anspnich 1 beansprucht, wobei der 6.6,6-tricyclische Ring, definiert durch 
die VerknOpf ung der Reste R^ und R^ aus 7.8-Dimethylpyra2ino(2,3-g]china20lin-4-yl- und 

10 7-Hydroxy-9-methyl-8-oxo-8,9-dihydropyra2ino[2,3-g]china2olin-4-ylresten ausgewahit ist; und 

(R3)^ eine 3*-Methylgruppe, ein 3'-Chloratom Oder ein 3*-Chk>r-4'-fIuorrest ist; 
Oder ein pharmazeutisch vertragliches Salz davon. 

7. Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht, ausgewahit aus: 
IS 3-Methyl-8-(3*-methylanilino)-3H-imida2o(4.5-g]chinazolin. 

3- Methy l-8-(3*-methy lanilino)- 1 ,2-dihydro-3H-imkjazo(4,5-gJchina2olin-2-on 
und 8-(3*-C^ior-^'-fluoranitino)-3-methyl*2-trjfiuormethyt-3H-tmidazo[4,5*g]^ 
Oder einem pharmazeutisch vertraglichen Salz davon. 

^ a Tricyclisches Derivat der Formel I, wie in Anspruch 1 beansprucht. ausgewahit aus: 

4- (3'-Ch!or-4'-(luoranilino)-7, 8-dimethylpyra2ino(2.3-g]china2olin und 
4-(3'-Chlor-4Mluoranilino)-74iydroxy-9HT)ethyl-8K>xo€.9Klihydropyra2ino[2,3-g]^ 
Oder ecnem phamnazeutisch vertraglichen Salz davon. 

25 9. Verfahren zur Herstellung eines trk:yclischen Derivats der Formel t Oder eines phamfiazeutlsch vertraglichen Seizes 
davon, wie in Anspruch 1 beansprucht, das umfaet* 

(a) die Reaktion eines Chinazolins der Formel II 

30 

Z 



35 




40 

wobei Z eine Abgangsgruppe ist, mit einem Anilin der Formel III 



4S 




(b) zur Herstellung jener gegebenenfalls substituierten Veirblndungen der Formel I, wobei R1 und R? zusam- 
men einen Rest der Formel -N=CH-NH- oder -NH-CONH- biWen. die Cyclfeierung einer Verbindung der For- 
mel 1, wobei R' eine Aminogruppe ist und R^ eine Aminogruppe, ein (1-4C)Alkyiamino-, (3-4C)Alkenylamino-, 
(3-4C)Alkiny lamino- oder ein substituiener (1 -4C)Alkylamlnorest ist, mit einer geeigneten Cafbonsaure. einem 
Amid einer CartxMisaure, einem Hamstoff oder einem Cartxmat; 

(c) zur Herstellung ]ener gegebenenfalls substituierten Verbindungen der Fonnel I, wobei R^ und R^ zusammen 
einen Rest der Formel -N=N-NH- bilden, die Diazotierung und Cyclisierung einer Verbindung der Formel I 
wobei R^ eine Aminogruppe ist und R2 eine Aminogojppe, ein (1 -4C)Alkylamino-, <3-4C)Alkenylamino-, (3-4C) 
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Atkinylamino- oder ein substituierter (1-4C)Alky(aminorest ist; 

(d) zur Herstellung jener gegebenenfalls substituierten Verbindungen der Formel I. vwobei und R2 zusam- 
men einen Rest der Formel -N=CH-CH=N- bilden. die Cyctisierung einer Verbindung der Formel i. wobei 
eine Aminogruppe ist und R^ eine Aminogruppe ist. mit einem geeigneten Diketon; 

(e) zur Herstellung jener gegebenenfalls substituierten Veibindungen der Formel I. wobei R^ und R2 zusam- 
men einen Rest der Formel -N=CH<X)-NH- biWen, die Cyclisierung einer Verbindung derFormel I, wobei fl' 
eine Aminogruppe ist und R2 eine Aminogruppe. ein (1-4C)Alkylamino-. (3-4C)Alkenylamino-, (3-4C)Alkinyl- 
amino- oder ein substituierter ( 1 -4C)Alkylamtnorest ist. mit einer geeigneten Dicarbonsaure oder einem Oiester 
davon: oder 

(f) zur Herstellung jener V^rbincjungen der Formel I. die einen (l-4C)Alkylsulfinyl- oder (1-4C)Alkylsul!onyl- 
substituenten tragen, die Oxidation eines Chinazolinderivats der Fomnel I. das einen (1-4C)Alkytthiosub5titu- 
enten tragt; 

und wenn ein pharmazeutisch vertragliches Salz eines tricycllschen Derivats der Formel I erforderlich ist. 
kann es unter Venwendung eines ubirchen Verfahrens erhallen warden. 

10. Arzneimittel, das ein tricyclisches Oerivat der Formel I Oder ein pharmazeutisch vertragliches Sab davon umfaBt, 
wie in einem der AnsprQche 1 bis 8 beansprucht. zusammen mit einem pharmazeutisch vertraglichen Verdun- 
nungsmlttel oder Trager. 

11. Verwendung eines tricyclischen Derivats der Fomiel I oder eines pharmazeutisch vertraglichen Seizes davon. wie 
in einem der AnsprQche 1 bis 8 beansprucht, bei der Herstellung eines Medikaments zur Vemvendung bei der 
Erzeugung einer Antikrebswirkung in einem WarmblQter. 



Revendlcations 

1 . Odrivd trcyclique de formule I 



ou W ex R2 torment ensemble un groupe de formule -N=CH-NH-, -N=CH-0-. -N=CH-S-, -N=N-NH-. -NH-N=CH-, 
-NH-CH=CH-. -NH-CO-NH-. -NH-CO-0-. -NH-COS-. -NH-NH-CO-. -N=CH-CH=CH-, -N=N-CH=CH-. -N=CH- 
isbCH-. -N=CH-CH=N-, -NH-CO-CHCH- ou -N=CH-CONH- (un atorro tfazote dtant situd dans chaque cas en 
position 6 du cycle quinazoline) et le cycle d 5 ou 6 chaTnons ainsi form6 peut dventuellement porter un ou deux 
substituants. un substituant quek:onque sur un atorne d'azote disponible dtant chdsi parmi alkyle en C,^. ak:6nyle 
en C^, alcynyle en C^, hatogdno-alkyle en C,^', hydroxyalkyle en C,^. ateanoybxy en Cg^-alkyle en C,^. 
alcoxy en C,^-alkyle en C,^, cyanoalkyle en C,^. aminoalkyle en C^^. alkylamino en C,^-alkyle en C,^ et di- 
(alkyle en C^^Jaminoalkyle en C,^. et un substituant quelconque sur un atome de carbone disponible 6tant choisi 
parmi halogdno. amino, hydroxyle, carbanwyle. cyano, alkyle en C,^. afednyle en €2^. alcynyle en Cg^, ateoxy 
en C,^, alkylthio en C,^. alkylsulfinyle en C,^. alkylsulfonyle en C,^. alkylamino en C,^. di-{alkyle en C^^Jamino. 
alcanoyle en Cg^, N-alkyle en Ci^-carbanrwyle. N.N-di-{alkyle en C^^Jcarbamoyle. halog6noalkyle en C,^. hy- 
droxyalkyle en C,^. alcanoytoxy en Cg^-alkyle en 0^^, ateoxy en C,^-alkyle en C,^, cyanoalkyle en C|^. ami- 
noalkyle en C^^. alkylamino en C,^-a!kyle en C,^ et di-(alkyte en C, Jaminoalkyle en C,^ ; et 
m est rentier 1 . 2 ou 3 et chaque R^ est ind6pendamment hydrog6ne. hak)g6no, trifluorom6thyle. hydroxyle. amino, 
nitre, cyano. alkyle en C^^, alcoxy en C,^. alkylamino en C|^, di-(alkyle en C,^J-aminoou alcanoylamino enCg^ ; 
ou sel pharmaceutiquement acceptable de celui-ci. 
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D6riv^ trtcycllque de formule I selon la revendication 1 ou le cycle tricyctique 6,6.5 ddfini par la liaison des groupes 
et R2 et choisi parmi 3H-imlda2o(4.5-g]quinazolin-8-yle. oxazolo(4,&^]quinazolln-8^le, thiazoio(4,5-g)quina> 
2o!in-8-yle, 3H-{1.2,3]tria2oloI4,5-g]quina20lin-8-yle, 1H-pyra2olo(3,4-g]quina2olin^-yte. 6H-pyrrolo(2,3-glquina- 
2olin-4-yte. 2<)xo-l .2KJihydrD-3H-imidazo(4.5-g)quinazolin-8-yle, 2-0X0-1 ,2-dihydrooxa2olot4.5-glquinazoIin- 
8*yle. 2-oxo-1.2<lihydrothtazolo{4,5-g}quinazolin-e-yle et 3<ixo-2,3<lihydro-1Hi:>yrazolo(3.4-g]quinazolin-8-yle. 
et le cycle h 5 chathons comprenant et R^ peut dventuellement porter un ou deux substituants, un substituant 
quelconque sur un atome d'azote disponible 6tant choisi parmi m^thyle, 6thyle, propyte, ailyle, prop<2-ynyle, 
2.2.2-trifluorodthyle, 2-hydroxy6thyle, 3-hydroxypropyte. 2-ac6t(»(y6thyte. 2Hn6thcocy6thyle. 3-ni6thoxypfopyle. 
cyanom^thyle. 2-cyanodthyl6, 2-amlnodthyie, 2-mdthytamtno6thyle et 2*dim6thylanrtino6thyle. el un substituant 
quelconque sur un atome da catbone disponible 6tant choisi parmi fluoro. chbro, amino. cart>amoyle, cyano. 
m6thyle. 6thyle, propyle, vinyle. allyle, 6thynyle. prop-2-ynyle, mdthoxy. 6thoxy. propoxy. m6lhylthio. m6thyteulfl- 
nyfe, m^thylsulfonyle, mdthylamino, dim6thylamino, acdtyle. N-m6thylcarbanr»oyle. N,N-dim6thylcarbamoyle, fluo- 
ronr^thyle. difluoromdthyle. trmuoronn^thyle, 2.2.2-trifluorodthyle, hydroxymdthyie, 2-hydroxy6thyle. acdtoxymd- 
thyle. 2-ac6toxy6thyle, m6thoxym6thyle. 2-m6thoxy6thyle. cyanomdthyle, 2<yano6thyle. aminomdthyle. 2-ami- 
no^thyle. m^thytaminonrtdthyte. 2-mdthylaminodthyte. dim6thylaminom§thyle et 2-dimdthylaminodthyle ; et m est 
rentier 1 . 2 ou 3 et chaque R^ est inddpendamment hydrogdne. fluoro. chloro. bromo. trifluoromdthyle, hydraxyle. 
amino, nitro, cyano, m6thyle, 6thyle. m^thoxy. nruSthytamuio. dimdthylamino ou ac6tamido ; 
ou sel pharmaceutiquement acceptable de celui-cL 

D6tW6 tricyclique de fomnule I seton la revendication 1 . ou le cycle tricycllque 6.6,6 d^fini par la liaison des groupes 
R^ et R2 est choisi pamni pyridol2.3-g]quina2olin-4-yle. pyrimidino(4.5-g]cinnoIin-9-yle. pyrimidino(4.5-glqulna20- 
lin-4-yle, pyrazaTOl2.3-g]quina2oyn-4-yle, 7K>xo-6,7-dihydropyrido(2.3-g]quina2olin^ et 6oxa€,9-dihydropy- 
razino[2,3-g]quinazolin*4-yle, 

et le cycle k 6 chainons comprenant R^ et R2 peut 6ventuellement porter un ou deux substituants, un substituant 
quelconque sur un atome d*azote disponible 6tant choisi parmi methyls. 6thyle et propyle, et un substituant quel- 
conque sur un atome de carix>ne disponible dtant choisi parmi fluoro, chloro, hydroxyle. cart)amoyle.. cyano, m6* 
thyle. m6thoxy, 6thoxy. N-m6thylcarbamoyle. N.N-dim6thylcart)amoyle. trifluoromdthyle et 2.2.2-trifluoro6thyle; et 
m est rentier 1 ou 2 et chaque R^ est ind^pendamment hydrogdne, fluoro, chloro. bromo, tririuoromdthyle, nitro. 
cyano. m6thyle ou dthyle; 

ou set pharmaceutiquement acceptable de ceUii^i. 

Ddrivd tricyclique de fonrtule I selon la revendication 1 oCi le cycle tricyclique 6.6.5 d^fini par la liaison des groupes 
R' et R2 est choisi parmi 3-mdthyl-3H-imidazol4.5-g]quinazolin-e-yte. 3-mdthyl-3H-(1 ,2.3 ]triazoto[4.5-g]quinazo- 
lin-8-yle et 3-m6thyl-2-oxo-1.2KJihydro-3H-imidazo(4,5-gJquinazolin-8-yle; et (R^)m est 3*-m6thyle. 3'-chloroou 3"- 
chloro-4*-fluoro ; 

ou sel pharmaceutiquement acceptable de celui-cL 

D6mA tricyclique de fomiule I selon la revendication 1 . oD le cycle tricycPque 6,6.5 d^rini par la liaison des groupes 
R^ et R2 est choisi parmi 3-m6lhyl-3H-imida2o(4,5-g]quinazolin-8-yle, 3 -m6thyl-2-oxo-1.2-dihydro-3H-imidazo 
|4.5-g]qulnazolln-8-yle et 3-m6thyl-2-trifluorom6thyl-3H-imidazo^4,5-g)quinazolin-e-yle ; et (R3)„ est 3'-mdthyle. 
3*<htoro ou 3'-chlore-4*-fluoio ; 
ou sel pharmaceutiquement acceptable de celui-ci. 

D6nv6 tricyclque de formule I selon la revendication 1 ou le cycle tricyclique 6,6.6 ddfini par la liaison des groupes 
R^ et R2 est choisi parmi 7,8-dim6thylpyrazinol2,3-g|quinazolin-4-yle et 7-hydroxy-d-mdthyl-e-oxo^.g-dlhydropy- 
razino[2,3-g]quinazolin-4-yle ; et (RP)„ est 3'-mdthyle. 3'-chloro ou 3'-chioro-4'-fluoro ; 
ou sel pharmaceutiquement acceptable de celui-ci. 

Ddriv^ tricyclique de formule I selon la revendication 1, choisi parmi : 

la 3-mdlhyl-8-(3'-m6thylanilino)-3H-imidazo(4,5-g}quinazoline. la 3-mdthyl-8-(3'-m§thylanUino)-1,2-dihydro-3H- 
lmidazo(4.5-g]quinazolin-2-one ou la e-(3'-chtorb-4'-fluoroaniIino)-3 -mdthyl-2-lrifluofom6thyl-3H.imidazo[4,5-g] 
quinazoline ; 

ou sel pharmaceutiquement acceptable de celui-ci. 

Ddrivd tricyclique de formule I selon la revendication 1, choisi pamni : 

la 4-(3'-chbro-4'-nuoroanUino)-7.8-dirn6thylpyrazino(2,3-g]quinazoline ou la 4-(3 'K:hloro-4'-fluoioanitino)-7-hy- 

droxy-9-m6thyl-8-oxo-8,9-dihydropyrazino(2.3-g]quinazoline: 

ou sel pharmaceutiquement acceptable de celui-ci. 
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9. Proc6d6 pour la preparation cfun d^rivd trtcyclique de formule 1, ou (fun sel pharmaceutiquement acceptable de 
cetui-ct, selon la revendication 1, qui comprend : 

(a) la reaction una quinazoline de foimule II 

5 • 



z 



10 




II 



IS 

oCi Z est un groupe ddpia^ble. avec une aniline de formule III 



20 




25 

(b) pour la production des compos6s dventuellennent substltuds de formule I ou et fomient ensemble 
un groupe de fonmule -N=CH-NH- ou -NH-CO-NH-. la cyclisation d'un cootposd de formule I ou est amino 
et R2 est amino, atkylamino en C^^, alcdnytamino en €3^, aicynylarnino en ou un afkylamtno en C^^ 
substitud avec un acide carboxylique appropri6. un amide d*un acide cartx)xy(ique. une urde ou un carbonate ; 
30 (c) pour la production des composes ^ventuellement substftu^ de formule I ou R* et R^ fomnent ensemble 

un groupe de formule -NsN-NH-, la diazotation et la cyclisation d'un compost de formule I ou est amino 
et R^ est amffio, alkylamino en C^^. alc6nylamino en 63^. aicynylarnino en C^^ ou un alkylamirlo enC^^ 
substitud; 

(d) pour ia production des composes ^ventuellement substttuds de formule I ou R^ et ffi torment ensemble 
3S un groupe de formule -N=CH-CH=N-. la cyclisation d*un compost de formule I ou R^ est amino et R^ est amino 

avec une dic^tone appropride ; 

(e) pour la production des composes ^ventuellement substituds de formule I ou R^ et R^ ferment ensemble 
un groupe de formule -N=CH-CO-NH-, la cyclisation d'un compost de fomiule I oD R^ est amino et R^ est 
amino, alkylamino en C^^. aicynylarnino en C^, atcynylamino en C34 ou un alkylamino en sub$titu6 

40 avec un acide dicartx>xylique approprid ou un diester de cetui-ci ; ou 

(f) pour la production des composes de fonmule I qui portent un substituant alkylsutfinyle en ou alkylsul- 
fonyte en roxydatton d*un d^tM de quinazoline de fomnule i qui poite un substituant alkylthio en C^^ ; 

et quand un sel pharmaceutiquement acceptable d'un ddrivd tricyclique de formule I est ntee8salre. il peut 
45 dtre obtenu au moyen d*un protocole conventionnel. 

10. Composition pharmaceutique qui comprend un d6rivd trtcyclique de formule I, ou un set pharmaceutiquement 
acceptable de celui-ct, selon Pune quelconque des revendications 1 & 8 en association avec un diluant ou support 
pharmaceutiquement acceptable. 

so 

11. Utilisation d'un ddriyd tricyclique de formule I, ou d'un sel pharmaceutiquement acceptable de celuKi, selon I'une 
quelconque des revendications 1 d 8 dans la fabrication d'un medicament destind d §tre utilise dans la production 
d'un eff et anticanc6reux chez un animal h sang chaud. 

55 
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